and 


AIRCRAFT ENGINEER 


OFFICIAL ORGAN OF THE ROYAL AERO CLUB 


DESIGNED FOR MARITIME RECONNAISSANCE AND NOW IN 
QUANTITY PRODUCTION FOR COASTAL COMMAND, ROYAL AIR FORCE 


COMPANY LTO. MANCHESTER 
(Branch of the Hawker Siddeley Group) 


MILITARY AIRCRAFT OF THE WORLD 
JANUARY 1950 ONE SHILLING ae 
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de Havilland 
“COME T’’ 


AMRCRAKT CABLES 


BRITISH INSULATED CALLENDER'S CABLES LIMITED 
NORFOLK HOUSE, NORFOLK STREET, LONDON eS 
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VICKERS 
SUPERMARINE 


Developed from the “ Attacker”, the Type 510 has swept-back 


wings and tail unit to delay the onset of compressibility effects 
The Supermarine design team have thus provided another 
example of the principle of developing an aircraft of proved 
design so that it gives a performance ahead of its contemporaries. 
The same principle enabled the famous “ Spitfire ” to remain un- 


challenged in perforniance throughout the world for so many years. 


VICKERS-ARMSTRONGS LIMITED * AIRCRAFT DIVISION AND SUPER MARINE WORKS 
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THE NEW HYDRA-STATIC 
TWO LEADING SHOE 
AIRCRAFT BRAKE 


HIS brake consists of two self-aligning shoes operated 

by two wheel cylinders spaced diametrically opposite. 
Each wheel cylinder has two pistons of a different form : one 
having a slot at right angles to the axis of the bore, which 
operates the shoe when the brake is used in forward rotation 
andthe other with thesiot inclined atanangletothe bore which 
forms the abutment for the other shoe in similar condition. 
This inclined slot has a predetermined angle which allows 
the shoe to align itself accurately to the drum as well as 
forming the abutment. The total shoe reaction is trans- 
mitted via a shoulder on the piston to the cylinder body. 


TYPICAL FIGURES 


By this arrangement, two-leading shoe operation 


is obtained in either direction, and greater power 


for a given input and greater stability is obtained, 5% x 114" Approximate maximum dynamic torque 
2,950 Ibs. inches, at 60 Ibs. per sq. inch 

lining drag. Two §° diameter cylinders. 

: , Approximate maximum dynamic torque 
Tx 1%" 4.200 tbs. inches, at 60 Ibs. per sq. inch 
lining drag. Two }° diameter cylinders. 


Maser cylinder for use with the above brakes is a 43" 
diameter stroke design. 


GIRLIN 


GIRLING LIMITED, 
KINGS RD., TYSELEY 
BIRMINGHAM 
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PATROL 


AMBULANCE SERVICE 


FRONTIER WORK 


| 

NAVAL 
MILITARY 
CIVIL 
PHOTOGR 


CROP SPRAYING 


PIPELINE MAINTENANCE 


SURVEYS & PROSPECTING Ez 


POSTAL SERVICES 


JUNGLE RESCUE 


AIRCRAFT 


WESTLAND 


PLIGHT 


This Helicopter is the most modern of its 
kind now in full production in the United 
Kingdom, manufactured from British 
materials and powered by the British Alvis 
Leonides engine. 

This British built Helicopter is easy to fly, 
simple to maintain and economical to 
operate. 


SI Sst Y 
HELICOPTER 


LIMITED — YEOVIL 
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FOKKER S./1 « INSTRUCTOR” side-by-side 
basic military trainer with excellent flying 
characteristics. 


FOR EFFECTIVE AND ECONOMIC INSTRUCTION 
FOKKER & S.12 


TWO AIRCRAFT *% ONE CONSTRUCTION 
SAME SPARE-PARTS 


FOKKER S.!2, nosewheel version of Fokker S./1. 


ROYAL AIRCRAFT FACTORIES FOKKER 
AMSTERDAM 
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| The Percival * Prince” has been selected by the Royal Navy 


for communication duties and as a * flying classroom’ 


for the treining of naval aircrew The 


single engined performance oj either of the avo 520,550 hep. 
divis Leonides engines meets the latest 


and mest exacting operational requirements 


The Prince in its civil version is the most 
Pe rcival modern 8-12 passenger airliner. 


Y Available also for anrial survey, 
executive travel, air ambulance, freighting. 
\ 


PERCIVAL AIRCRAFT LTD. 


One of the Hunting Group of Compa: ies. 


LUTON, BEDFORDSHIRE, ENGLAND, AND AT TORONTO, CANADA 


128-20) 
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SKYWAYS LIMITED OFFER FOR SALE 


with immediate delivery 


THREE OF THEIR 


5-SEATER SKYMASTER 
AIRCRAFT 


G-AJPM. TOTAL 
G-AJPN. 


G-AJPO. 


HOURS 


SINCE NEW 7736 
8819 


10639 


The above aircraft are offered with new C. of A. and all engines and 
components NIL time since overhaul. 


THE FOLLOWING A’ SPECIFICATION OF 


Engines. Pratt & Whitney R 200)-7 at present fitted but 
necessary kits for conversion to -I1 have been ordered and are 
being delivered during the period February-June, 1950. These 
hits are included in the purchase price of the aircraft 

Cockpit. This is equipped with dual blind fying instruments 
and most other instruments are duplicated 

Pioneer flowmeters recording flow in Ibs. per hour Onl 
contents gauges. Sperry avtopilot. inverted compass 
Windscreen wipers. Drift sight Astro compass mounting 
light Engineer's seat installed between pilots. Navigator seut 
and table. In this compartment there is also a separate entrance 
for the use of crew members 

Crew's Rest Quarters. In this compartment are situated two 
bunks, the bottom one of which is convertible into three seats 
for supernumerary crew 

One toilet (Elsan) in separate compartment, also wash basin 
with «ss own water system 

Rudio. This consists of the following equipment 

Liaison transmitter and  reveiver 8 tuning units. One 
frequency meter, American S.B.A. Fao Marker $.B.A. British 
SHA VEE. 3 Command transmitters and receivers. Bendix 
radio compass 

Freight Compartments. There 4 front freight compartment 
situated under the floor, with capacity for 180 cu. ft. and another 
under-floor freight compartment situated aft. with a capacity 
of ft 

Cabin. The upholstery consists of grey head lining and grey 
upholstery down to a maroon red Kicking strip along the side of 
the fuselage. The carpets are marroon red as also are the $5 
leather upholstered cabin seats The heating is by two Stewart 
Warner heaters 

There aré two light luegage racks which extend the full length 


THE AIRCRAFT, EACH OF WHICH IS SIMILAR. 


of the passenger cabin. into which are incorporated a reading 
hight and cold air supply for each seat. Each seat is equipped 
with one R.F.D. type lifebelt. In addition, there is a red 
upholstered foot hassock for each seat 
At the aft end of the cabin a cocktail bar is installed together 
with a seat for attendant. If desired two additional passenger 
seats can be substituted for the cocktail bar 
Galley. On the starboard side of the galley is located a sink 
complete with draining board and comprehensive array of cup- 
boards and racks In addition. an electrical urn is fitted for 
boiling wuter 
Toilets. There are two toilets, one ladies, one gentlemen, in 
which there are ample containers for soiled towels, etc. together 
with wash basins and mirrors, etc 
The toilet itself consists of a patent flush type basin which 
is a marked improvement on previous types. All deposits from 
these toilets are collected in two large containers located 
under the floor which are easily removed via the under-floor rear 
freight compartment 
General. The power plants are equipped with full anti-icing 
equipment, that is carburettor and propeller anti-icing. Each 
power plant and nacelle is equipped with the latest Graviner 
Skyways Fire Prevention modiications which are approved by 
the Atr Registration Board 
In addition, all power plant fluul carrying pipe-lines are 
flexible and fireproof 
Fuel Capacity and Oil Capacity 
Fuel Wings E System 2321 Imp. Gallons 
Ov Hil Imp. Gallons 
All-up Weight and Empty Weight. 
All-up weight 70,700 Ibs 
Average empty weight 42,350 Ibs. 


The aircraft are on view by arrangement at Dunsford Aerodrome. 


Skyways Limited. Head Office 70 Pall Mali. London, S$ W!. Telephone: Whitehall! $772. 
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HERE'S A PLACE FOR 


More and more aircraft manufacturers are using 
this lightweight P.V.C.-coated fabric for 
upholstery and interior decoration. Hard-wearing, 
unaffected by petrol, oil and dilute acids, fire- 
resistant, easy to clean and available in any 
required grain or shade, ‘Vynide’ is adding to 
the comfort, cleanliness and attractiveness of 
many of the latest passenger aircraft. 


‘WVynide’ is the registered trade mark 

for the polyvinyl chloride coated 

ste aie fabric made only by the Leathercloth 

eaters Division of Imperial Chemical 
Industries Led, 


IMPERIAL CHEMICAL INDUSTRIES LIMITED + LONDON 


reco. 
- is: W: 
; 


FLIGHT 


HAWKER SIDDELEY GROUP 
A YEAR OF SUCCESSFUL OPERATIONS 
MR. O. M. SOPWITH'S REVIEW 


be yteenth anneal general meeting of the Hawker Swiieley 
romp ‘Ltd held on january im London. Mr T. OF. M 
¢ Ae.S, (chairman) who presided, in the 
ol his 
Once again ‘ the pleasure to repert a year of suceesstul 
operations, Our orte in the export field have been particularly 
sucoesaful and have accounted for a substantial proportion of the 
increased trading profits 
In recoramending a dividend of 174 per cent.. making a total 
of 424 per cent., hes tax, your directors have bad in mind the request 
of the Chancellors of the Eachequer, regarding dividend liraitation 
woold emphasise that thix divitend rate is related to the nominal 
of the Oniinary share capitel, whereas, in point of fact, the 
actual capital representing the equity imterest is now more than 
seven times the nominal value of the Ordinary shares. Your Beard 
propose, as soon as permitted by the Government, to forraulate a 
whene for bringing the mwened Ordinary capital more mto line with 
the real capital employed 
COMMERCIAL AIRCRAFT 
This has been a potaide your for the civil ameraft 
industry which, with ite jet and turbo propeller airliners, shows promise 
of regaming world sapremary We have plaved o part me thes. 
Since our last meeting the Armstrong Whitworth and the 
4. V. Roe Canada “ jet-liner " have compieted many hours of teat 
wd demonstration Qying 
The A. V. Raw “ Tador 8," the world's tiest g-jet researct airtines 
hes many of suceessiul fiyimg to ite erectit A turther six 
oft these are under construction for the Government, who are to use 
hem for very high altitade research work 
MILITARY AIRCRAFT 
the Gloster Meter is still holding ith pemition in the forefront 
i the workd’s pet fighters and shows every indication of doing so for 
nue time to come It giving good service in five countries A 
new and faster mextel, the Mark & “ Meteor,” is now im full production 
for the Royal Air Fors 
Meri tion t alee be made of the Meteor 7 Traimer, the only 
twreseater jet traimer in tou ontside America 
Hawker Aweraft, Ltd sve the “ Fury" and “Sea Fury 
fighters in praluction and an order has beew received from the Royal 
Navy tor the Sea Hawk Research ooptinues with thew P1042 
pt-back wing experimental aircraft 
A, Co, Ltd., are developing the “ Shackleton,” a long 
onmaissance aircraft, which has completed most of 


hauded over to the Reyai Air Porce tox 


range maritime 
ita tent amd be 
eatended servicer trials 

Ihe Avro Athena, an advanced trating aircraft, & on service triak 
mt a small pre-production batch is almost completed in the factories 
A.V. Ree Canada Ltd., have designed a twitt-jet long range all-weather 
high-speed Oghter to suit the spectal combtions of the Royal Canadian 
te Porce This is known as the CP 108 The first prototype is 
weparing for flight tests at the moment and the first small production 
hutch m now going through the shops 
AERO ENGINE AND GAS TURBINE DIVISION 

Last year I referred to the mtensive prograsmme of research ancl 

clopment in which the engine division was engaged Ths werk 
ootimes at the same high lewel « yp and with satisfactory 


progress. The Mamba "* engine ped to higher power, 


nd is meorporatedd in prototypes of aireraft The 
Mamba,” the first engine of its type in the world, bas been produced 
is flying in a new naval reconnameance machine Python 
engine development continues and series procection has commence! 
the type having been acoptedd to power « naval strike aireratt, Worl 
also proceeding on a pure jet engine, the Sapphire.” 
Cheetah" production continues and this remarkable 
been to power a sew basic treiner 
LIGHT ALLOYS 


results are being tt High 


peexiuetion of light alloys ot on « the 
an imereasing mumber of the 

Factory built Houses aw kal Lid... ha been gaven 
authority an the Minestr ealth to make another three thousand 
hones for thes countrys 
MOTOR-CARS 

During the past yea ris dideley Motors have itroducer! 
a pew hop. car with a much uved performance Thes 
wae made for the hom irket m September lost 

A special design of on the 18 hop. chassis has also been metro 
duced for the overseas market and has been very favourably receaved 
particularly in Australia, Khodesia and South America 
EXPORT 

Our export order book covers various types of aircraft 
Meteors, Lancasters, Ansons, Tempests and Furys and im 
addition motor-cars, houses and diesel engines. Meteors are also bein 
matvufactured under licence im Holland for the Netherlands anil 
Helgian Air Forces 

1 should emphasise that the 1948-49 profits reflect the outcome of 
eacept onal circumstances @¢xport markets, Competition is hecor 
keener these market we cannot look for such gou 
neat year 

The Report was ado 
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Take advantage of the impressive 
weight saving possibilities which Mag- 
nesium can offer in aircraft component 
demgn, then add our wide expenence 
of manufacturing technique, and the 
result—the solution to your probierm. 


We have made outstanding contribu- 
vons to weight-saving on many aircralt 
in serv ce to day, and in each instance 
the excellent machining and welding 
quahhes of Magnesium have proved 
once again that if the ea structura 


ESSEX AERO LTD 


Specialists MAGNESIUM 


PRESSINGS ¢ WELDED FABRICATIONS 
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AN IDEAL VHF TRANSMITTER-RECEIVER FOR TRAINERS 


The Plessey P.TR.61 VHF Transmitter-Receiver has been designed for 
ease of operation and is ideal for light or trainer aircraft. 


. cs. @ Frequency range 116-132 Mc/s. @ Can be operated with one hand. 
@ Fully tropicalised. @ MCA type approved. 
@ Total weight 14.6 1b. Consumption 55 watts. 
@ Six pre-set crystal-controlled channels. @ Any additional number 
of channels are available by simple crystal changing in flight. 


Mtustrated brochure (Publication No. 316) is available. Write also for 
brochures describing the Plessey range of GROUND Aeronautical Equipment 


THE PLESSEY COMPANY LIMITED ILFORD 
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ASKING. 


QUICKLY ond EFFICIENTLY 


Quick and easy to apply and easy to y ee 
remove, leaving no residue...‘ Durex "’ 
Masking Tape is an amazing time saver C’ 
in the paint shop, it is instantly adhesive, if 
tough and flexible, and impervious : 
to Synthetics, Lacquers and enamels. 


Supplied in rolls 72 yards long 
and in a variety of widths. 


TAPE 


Manufactured by DUREX ABRASIVES LTD - ARDEN ROAD - BIRMINGHAM 8 


One worr for flow of ft 
THE MOST PROGRESSWE NAME GROORS you 


want —wheo* you want them. 


IN COMPONENT MANUFACTURE 
In a few hours in an emergency 


T.3. BROOKS Ltd. LEICESTER sores 
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The MARTIN-BAKER EJECTOR SEAT provides for WARIIN 


escape—in emergency—at all speeds, and under all 


conditions. It is the standard seat for the R.A.F. ; for 
all new fighters and bombers; and is also supplied 
to the principal countries of the world. 


AIRCRAFT Co. Ltd., Higher 
~ Denham, Nr. Uxbridge, MIDDX 
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WEIGHT 34 Ibs.! 
TRIPLE HIGH DENSITY 


A VERY COMFORTABLE CHAIR 


ARB APPROVED 


NOW IN SERVICE 


RUMBOLD-aALWays ABREAST OF THE TIMES 


A, RUMBOLD & CO. LTD., KILBURN, Telephone MAIDA Vale 7366-7.8 


are supplied to 
THE BRISTOL AEROPLANE COMPANY LTD 


| 
} 


and were used on the interior of the 


| ‘BRABAZON 1 
AIRCRAFT FINISHES JOHN HALL & SONS 


APPROVED BY A.1.D. AND A.R.B. (BRISTOL LONDON)LTO BRISTOL 


Hengrove, Bristol, 4, and 1-¢ St. Pancras Way, London, N.W.1. 
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HARTF 


UNITED 


.. . WORLD-WIDE 


88% of all American-built, Multi-engine Commercial 
Airplanes are equipped with Hamilton Standard Propellers. 
And that figure is increasing, because more and more of the world’s 
great airlines are specifying or converting to these propellers. 


An important reason for this is performance — due to superior 
design. The great majority of airline operators have found they 
get the most out of their engine-propeller combination when 
Hamilton Standard propellers are doing the job. 


Of equal importance is dependability — due to superior manu- 
facturing. Operators can depend on Hamilton Standard propellers 
to provide a maximum number of trouble-free hours of service. 
That means less time in the shop — more time in the air — more 
profitable operations. 


UNITED AIRCRAFT 


| 

EAST HARTFORD, CONNECTICUT, U.S.A. 


European Office: 4 rue Montegne du Parc, Brussels, Belgium 


PRATT & WHITNEY HAMILTON STANDARD CHANCE VOUGHT SIKORSKY 
ENGINES PROPELLERS AIRPLANES HELICOPTERS 
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Whisker w bh 
“ high fir th oles, handling yualtics are savellnt 
On he ground itis easy tocontrol readily transportable 

and simple repair, while the provision fo 
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METEOR 


DOWTY EQUIPMENT LIMITED, CHELTENHAM 
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Type AD2 


30 years of uninterrupted service 


to aviation is the proud record of 


Marconi 


the first name in Air Radio 


Ever since the distant days of 1919.) Marcont service 


to aviation has been unceasing. First introduced 


1939 the famous TIIS4 RITSS set The Geep 


mstalled every aireratt of the Bomber and Coasta 


Commands of the This proud teadition 


IS Carrie 


today with the latest Marconi Air Radio equipment 


on the right 


MARCONI'S WIRELESS TELEGRAPH COMPANY LTD., 


Type AD87 8882 


Type ADIO7 108 7092 


MARCONI HOUSE, CHELMSFORD, ESSEX 
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LIGHTWEIGHT D.C. GENERATOR OF HIGH OUTPUT 


THE MOST ADVANCED ELECTRICAL SYSTEMS AND EQUIPMENT FOR AIRCRAFT 


ROTAX LIMITED WILLESDEN JUNCTION LONDON N W.!0 ENGLAND 


ROTAX AUSTRALIA PTY. LIMITED 8! BOUVERIE STREET MELBOURNE N3 VICTORIA 
ROTAX CANADA LIMITED 


MONTREAL AIRPORT DORVAL PQ 


| 
| | 
Se 
\ progr Rotax have made in the ce 
af aircraft’: generator lea utable for all type ol aircrat 
utput unfailingly at high altitu ind will mainta i “ «of 
lor a penod of tive minutes 
| 
| | | = 


Flag ht 


26 January 19% 


A larger and heavier aluminium section 
than had hitherto been produced in 
this country was the requirement for 
the main wing spars of the “Canberra 
It was therefore natural that the 
English Electric Company should turn 
to us, and we were happy to co-operate 
by producing sections in Noral M7sS 
to DTD 683, each measuring about 
40 Sq. inches in cross sectional area and 
weighing 870 Ibs. We also 
supphed Noral Moss) Clad 

sheet to DTD 687 for this au 

craft 


— 


Northern Aluminium 


RAL SHEET 


BANBURY 


PLATE 


SECTIONS 
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FORGINGS 
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AIR RESCUE AND SURVIVAL EQUIPMENT 


MATERIEL DE SAUVETAGE POUR L’AVIATION ET LA MARINE 


Aircraft Dinghies 
Rowing and Motor Dinghies 
Emergency Packs 


Sea, Desert, Arctic 
and Jungle use 


Botes Neumasticos para Aviones 
Canoas a Remo y Motorizadas 


Arneses de Urgencia 

para su empleo en el 

Mar, Desierto, Artico y en 
fa Manigua 


Canots de sauvetage pour |'aviation 


Canots 4 rames et & moteur 


Réserves de vivres pour la haute mer, 
le désert, les régions Arctiques, 


et la jungle 


AIR RESCUE AND 
SURVIVAL 


A.D. Approval Certificate No. 714352/26 


CATTESHALL LANE, 


EQUIPMENT 


GODALMING, 


EQUIPO DE SALVAMENTO AERO-MARITIMO 


R.F.D. UNIVERSAL LIFE RAFT with pneumatic canopy and inflatable seats gives complete protection 
from exposure. Capacity 10, 15, 20 and 32 persons. Other types available 


EL BOTE DE SALVAMENTO UNIVERSAL R.F.D. con pabelién neumatico y asientos inflables 
permite obtener una proteccion completa contra la intemperie. Capacidad para 10. 15, 20 y 32 
personas. También hay otros tipos disponibies 


LE CANOT DE SAUVETAGE UNIVERSEL R.F.D. avec voit et si¢ges pneumatiques offre une 


protection complete contre les intempéries et la faim. '| peut embarquer 10, 15, 20 ow 32 


personnes d'autres types sont egalement livrabies 


Life Saving Jackets 
Aircraft Weather Covers 
Aircraft Flotation Bags 
Towed Targets 
Balloons, Observation 

Barrage 

ai Parachute Training 


Chalecos Salvavidas 
Cubsertas lmpermeables para Aviones 
Bolsas de Flotacién para Aviones 
Blancos Remoicados (tiro) 
Globos de Observacion 

Barrera 

ym » Entrenamiento en Paracaidas 


Ceimtures de sauvetage 
Biches de protection pour avions au sot 
Sacs de flottaison pour laviation 
Cibles pour l’entrainement au tir atrien 
Ballons d'observation 

de barrage 

pour | entrainement de parachutistes 


DESIGNERS & MANUFACTURERS OF 
INFLATABLE EQUIPMENT SINCE 1/9290 
ARB. Approval Certificase No. Al/1708/44 
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SURREY 


PHONE: 1444 CABLES: AIRSHIPS 
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Constructing 
TYPE 24° A CONTOUR IN CANTON 


5 


STRESSED 


The latest Safety Harness 

“ZA,” 
approved for the R.AF., 
stressed to 25g. Produced by 
G.Q. with the collaboration of : . ‘ 
the Royal Aircraft Establish- is easier with 


ment, Farnborough. WILLIAMSONS 
Le dernier cri en Harnais de EI ultimo tipo de Correaje de AIR SURVEY 


surete, modele ZA," Seguridad, en los modelos ZA, 


zc spprovve par ta Royal aprobado por la EQUIPMENT 


Air Force, sournis aunessai de R.A.F.y capez de resistir 25 veces, 
tension jusqu'a 25g. Produit  !a aceleracion de la gravedad 

par G.Q. avec la collaboration Fabricaco por G.Q. en colaboracion 
du Royal Aircraft Establish- el Royal Aircraft Establishment en carrying out a topographic survey entirely on 


ment. Farnborough. Farnborough. the ground. When in this state, he darts hither 


and thither, getting hysterical and looking very 
LEADERS IN THE silly. Fortunately, though, Williamsons Air 
Survey Equipment can help him to make light 
DEVELOP MENT work of his Survey problems. 
OF PARACHUTE 
EQUIPMENT WILLIAMSON 


rate Manufacturing Company Limited 


WOKING SU RREY: EN GLAND In Canada: Williamson Company of Canada Lidl, 


This foolish fare is defeating his‘own ends in 


5 

/ 

ig | [a 

\\ 4 
4 \ JN { >) 
O 
: 

é 

4 
if 

: 

j 


26 JANUARY 1950 FLIGHT 


Hydraulic met 


power fying 


IRREVERSIBLE 
POWER FLYING CONTROLS 


HOBSON Screwjack and Hydraulic Motor Each type is available for 
Type Power Controls, using either high or ase with cngitadsiven at 
low efficiency screwjacks, offer a degree of 
electrically driven pump: 
irreversibility and rigidity comparable 
with that of a structural member. with self. contained 

ry motors. Full provision is 

HOBSON Hydraulic Jack Type Power Controls tor dup 


provide the highest degree of rigidity obtainable 


; tic transfer of 
with this type of unit. In the event of power automatic transfer of duty 


failure, hydraulic irreversibility is maintained to one unit in the event 


subject to the overriding control of the pilot. of any form of failure of 


the other. 


hydraulic jack 
power flying control. 


H. M. HOBSON LIMITED, FORDHOUSES, WOLVERHAMPTON 
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AEROCONTACTS are proud to announce 


LIMITED 


A.\.D. Approval No. 1680/49 


which they trust will enable them the better to 
serve those of their many clients throughout the 
aircraft industry who are engaged on Government 
and Military contracts, particularly in connection 
with the supply of Materials, Instruments, Radio, 
and Airframe Engine and Electrical Equipment. 


“y 


YEARS OF RESEARCH 
AND SPECIALISATION IN 
PRECISION WORK HAVE GIVEN 


AN ENVIABLE REPUTATION 
THROUGHOUT THE BRITISH 
AIRCRAFT INDUSTRY FOR 
ACCURACY AND 
RELIABILITY 
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Production Engineers and 
Machinists alike have 
always recognised the 
sterling worth of Firth 
Brown Engineers’ Lools, 
In every move olf the 
production game they are 


indeed the  miasterpicces. 


MASTER-PIECE 


FACH 
A 
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IN COPPER - ALUMINIUM - LIGHT ALUMINIUM ALLOYS, 
& DURALUMIN.SPLIT COTTER PINS IN STEEL, STAINLESS 
STEEL & NICKEL ALLOY NON-CORRODIBLE MATERIALS | 


CONTRACTORS TP 
AIR MINISTRY, ADMIRAL, ORWARD WORKS, GOLDEN ROAD 


SPARKBROOK BIRMING 


ESTABLISHED 
TELEPHONE VICTORIA 1264-98 © TELEGRAMS POW!S, BIRMINGHAM. 


HELENS 


Type Aircraft CABLES 


Supphed for Leading Aircraft, including 
THE DE HAVILLAND ‘COMET’ 


Manufacturers 


ST. HELENS CABLE & RUBBER CO. LTD., SLOUGH. SLOUGH 20333 
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HE very heavy current required for gas turbine 
T starting demands a starting agent with an unusually 
high load capacity which, moreover, must be in an 
easily mobile form. 


The ‘ Standard’ Starting Truck literally carries all 
the power of the mains to your starting points, wher- 
ever they may be. Great stability is one of its most 
important features. The static model is therefore 
particularly suitable for test bench and similar use 
where readily repeatable conditions must be maintained. 


Srandard STARTING TRUCK 


SELENIUM 


Standard Telephones and Cables Linited 


(Regisrered Office Connaught Meuse, Aldwych, Landen, W.C_2) 


WARWICK ROAD BOREHAM WOOD 
Telephone ; Elstree 2401 


4j 
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Tele srams 


i 


PUR DS 
Semercel, Borehamwood. 
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We are prepared to 
design. make prototypes 
and prepare production 
specifications from custom- 
ers’ rough ideas or drawings. 


TIPSY AIRCRART CO. 


example 


LIGHT ALLOY FABRICATION 


which we specialise 


We have manutactured light alloy compon- 
ents on the following military Aircraft. 


FLIGHT 
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Fairey 


Hawker 
Vickers-Armstrong 
De Havilland 


Handley-Page 
General 


Bristol 


FIREFLY 
BARRACUDA 
SWORDFISH’ 


“TEMPEST 
“SEA PURY 


“SPITFIRE’ 
“WELL NGTON 
MOSQUITO’ 
VAMPIRE’ 


HALIFAX 


‘HAM X 


BLENHEIM 
BEAU ORT 
bBEAUFIGHTER 


LTD., 20, ELMWOOD AY.. FELTHAM. 


TELEPHONE: FELTHAM 2237 


MIDDLESEX. 


“Wymatic.) MEDIUM-PRESSURE AIR SYSTEM IN DETAIL 


Here is the general layout of a complete 


THE HYMATIC ENGENEERING 


AIR BOTTLE 


EMERGE? 


a 


SHUTTLE VALVE 


COMPANY LIMITED, 


REDDITCH. 


air-system for modern aircraft. Every : 
refinement is included —from the use of 
flow-restrictor valves on the 3-position 
flap rams to the provision of a completely 
independent emergency system. And just 
compare the simplicity of the plumbing 
with similar diagrams for services 

using other operating mediums! 
Simplicity means light weight, low cost, 
and easy maintenance. Hymatic will 

be delighted to put figures before you to 
prove that on these grounds air-systems 
are the night choice for modern aircraft. 


In The 
you cane beat 


WORCESTERSHIRE 
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hat all Hoover resources during these years were devoted 
to the cause of Victory is, of course, taken for granted. 
But what may not be generally realised is the enormous scale 


on which Hoover equipment for the Services was produced. 


For example, it is probably true to say that during the latter 


part of the War not a single British aeroplane flew without at least 


one item of Hoover equipment from one or other ofits 17 war- 
time factories. 

To-day, Hoover energies and resources are directed to the 
happier task of serving the Nation’s domestic requirements but 
the Company remember with pride their war-time association 


with the British Aircraft Industry. 


HOOVER LIMITED 


‘ Ducloves atl 


PERIVALE, GREENFORD, MIDOLESEX. CAMBUSLANG SCOTLAND 


MERTHYR TYDFIL, SOUTH WALES. HIGH WYCOMBE, BUCKS — 
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COCKPIT 
‘CACKLE 


ELECTRICALLY Saunders 
ACTUATED MODELS Cock 
All Saunders $.P. (Spherical : with Split 
Plug) type Cocks from jin Series Ac- 
to 2in. have identical caps and tuator 
spindle heads and are avail with an 
able in motorised form. Five operating 
types of actuator are supplied speed of 
and all, irrespective of type I second. 
or size, are interchangeable 
Normal operating speed is 
from: 1-3 seconds for either 
opening or closing. There 
are also slow-speed actuators 
with operating periods of 
7 
in pressure re-fuelling sys- 
his s! 7 
Heavy Duty Cowling Fasteners. 
where large pressures 4 
sudden build-up of unique advantages 
pressure or “water 
hammer effect. 


Improved design and 
for themselves in these new 


Compact, light and unfailingly 


FORCES’ CHOICE 

Amongst the crack military machines equipped with 
Saunders Aero Cocks (either Spherical Plug or 
Taper Plug types) the following names make an 
impressive list -—Avro Shackleton, Bristol Brigand, 
Boulton & Pau! Balliol, Handley-Page Hastings, de 
Havilland Vampire and Venom, Hawker Sea Fury, 
English Electric Canberra, Fairey Firefly, Gloster 
Meteor, Hawker P1052, Saunders Roe S.R.A.1, West- 
land Wyvern 


NON.-RETURN VALVES 
This straight through type 
Saunders Non Return 

Vaive functions efficiently in 

whatever position it is fitted. 

Flow characteristics 80 per 

cent of equivalent A.GS 

unions 7? sizes from jin. to 

igin,, gin, and in. shortly 


GROUND INSTALLATION 
VALVES 

Saunders Diaphragm Valves, with 

the mechanism isolated in an 

engine room of its own, pr ovide 

the surest and safest control for 

normal and difficult fluids 

Flexible closure and glandiess 

construction, Readily maintained 

NO grinding of metal seats 

SAUNDERS VALVE CO. LTD. 
CWMSRAN MONMOUTHSHIRE 


Secure with the 
SAUNDERS 
— Ff : 
— D BY 
— | 4 /FIE 
| NOM ADING griTisH 
a | AIRE RERS 
KING AIRCRAFT corporation 
ae Fifth Street, Montrose Avenue, HILLINGTON, GLASGOW, S.W 
Simmonds Inc. Tarrytown, tale tort 
Sole concessionaires for india and Pakistan 
RK. Dundas Eastern Ltd. jehangir 133 Esplanade Road, Bombay 
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SERVICE TYPES 


THE GLOSTER 
METEOR 


WITH 


NORMALAIR 


CABIN AIR CONTROL 


EQUIPMENT 


NORMALAIR LIMITED, WESTHENDFORD, YEOVIL 


TIME 
DELAY 
SWITCH 


For use in Fire Extinguisher Systems to delay 
discharge of methy!-bromide bottles until the 
engine on fire is fully feathered 

, can also be employed as a battery 
crash switch. 


Complete cetails on requesi 


VENNER TIME SWITCHES LTD. 
KINGSTON BY-PASS ROAD, NEW MALDEN, SURREY. 


Tel Telegraphic Address ; 
MALDEN 2462 (6 tines) Cloxwithes. Phone. New Maiden 
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ALWAYS AWEAD OF TIME 


PRINCIPAL FEATURES 


impressive appearance. 
eer and safe fuelling of large aircraft. 

alions capacity 
two elivery points—!80 gallons per minute each. 
Power-operated hose reels, accormmodating 90 ft. 
of hose on each reel. 
Double filters, of which one is arranged for fine 
particle filtration. 
Accommodation for crew of six in cab. 


THOMPSON BROTHERS STON) LTD 


BRADLEY ENGINEERING WORKS - BILSTON: STAFFS 
BILETOM 412864/8 TELE CMAMS ASTON 
LONGON OFFICE: ALOWYCH HOUSE: ALDWYCH: WC2 Tel Holborn (415 
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| THE LARGEST AIRCRAFT FUELLER IN TH q 
ORLD a 
__TNE AIRCRAFT FUELLER” 
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RADIO- INTERFERENCE SUPPRESSORS 
for Military and Civil Aircraft 


ELECTRONIC INSTRUMENTS 
for the measurement of Torque, SMraim, 
Au elerations ch 


= _/ 


MeMICHAEL RADIO LTD. EQUIPMENT DIVISION, 
MY, SLOUGH, BUCKS, ENGLAND. 


TELEPHONE: SLOUGH CABLES: RADIETHER SLOUGH 


EVERYTHING IN SHEET METAL WORK 


AND LIGHT ENGINEERING 


BUS BODIES ORVING 
ALL-METAL “onditioning 
Vehicle Bodies MINING 


TELEGRAMS TELEPHONES 
BROMELPAR, SOUTHTOT TOTTENHAM 
LONDON 2257, 2258 & 2259 


161 West Rd., TOTTENHAM “LONDON, 
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BROMWICH 
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GEO. 
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Gs cand Staffs hnon 


that an aircratt spends more time on the 
ground than in the air. 

Efficient air travel depends on smart ground 
organization, quick turn- round. speedy re- 
iuelling, freight loading—-in short, economical 
handling at ground level 

That's the job of the David Brown TASK. 
MASTER, designed for just this work, with its 
powertul 39 b.h.p. engine, rugged construction 
and 6-point towing hitch. With a fast top 
speed of 22 m.p.h., the TASKMASTER has a 
first gear drawbar pull ot 3,500!b. and com- 
plies with the Road Traffic Act. 

Write tor our leaflet DBT. 161 or, better 
still, let us arrange a demonstration on your 


own airfield. 


DAVID BRO 


Pudustecal Tractets 


A.0.G.-REVERSED FLOW! 


We can assist you to keep your air- 
craft flying by providing exchange 


units or rapid turn around on repair 
and overhaul of all types of British 
and foreign 


OLL COOLERS & RADIATORS 


Your utilisation really ts: our business and 


THE COLLEGE OF 

AERONAUTICAL 

AND AUTOMOBILE 
ENGINEERING 


(of Chelsea) 


Complete practical and technicai 
training for entry to Civil and 
Commercial Aviation or the 
Automobile industry. 
School-leaving age. 


we honestly wan to see it as high as 
possible »—Backed by the most compre- 
hensive repair and overhaul set-up in the 
~ountry we know we can at least ensure 
that you are not grounded by U.S. hear 


xchange equipment 


J. W. LAWRENCE LID 


Montreal Airport, 


trom 


Syllabus from Bursar 


99 Highcross Street 
Canada. 
Phone 


Leicester 
Pho « 
$491 


, England 


wexter 1112. Lecal 


Sydney Street, Chelsea, $.W.3. 
Telephone flAxman 0021 
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OVERALL DIMENSIONS 6" » 


Radome for 
“Lincoln” Aircraft 


We are entrusted with the production of 
the largest plastic components of this 
nature yet manufactured. 

The aircraft industry has a tradition for 
precision, vigilance and meticulous check- 
ing, that’s why we take pride in being 
the manufacturers of these and other 
most complicated components for the 
aircraft and other industries produced 
trom plastic materials, including perspex, 
cellulose acetate, bakelite, urea, poly- 
thene, polystyrene, etc. 


Our technical advice and service are 
at your disposal at all times. Do not 


Py hesitate to consult us. 


THERMO. 
PLASTICS LTD. 


DUNSTABLE — BEDS. 


Telepnone - OUNSTABLE 686, 687, 688 ond 777 


Telegrams THERMOPLASTICS, DUNSTABLE 


Moulders and Fabricators of 
ALL Plastic Materials 


26 1950 


R ubery Owen 


were quick to recog- 

nise the important 

place the aeroplane 

was destined to occupy in revolutionising 

world communications, and have 

kept pace with all developments in the 

Aircraft industry since the very 

earliest pioneering days. They are 

justly proud of their long experience and 
specialised knowledge in this field and in 
particular in their “‘back-room ” engincering 
skill and craftsmanship, which has 
contributed to the world supremacy of British 
civil and military aircratt 


The part played by Rubery Owen, and other 
member companies of the Owen Organisation, 
is a fine example of successful co-operation 
between the engineering and aircraft 

industries 


Rubery Owen and their associated companies 
manutacture and supply aircraft general 
sundries, machined parts, nuts and bolts, sub- 
assemblies and components, hydraulic 

control gear and undercarriages. Modern 
production methods ensure excepuonal vers- 
atility and absolute accuracy. 


RUBERY, OWEN & CO. 


DARLASTON - SOUTH STAFFS 


LTD. 


COVENTRY MANCHESTER 
WREXHAM ULASGOW 


BIRMINGHAM 
SOUTHAMPTON 


LONDON 


oF 


ORGANTSATION 
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THE DUNLOP PLATE <i 


is being increasingly adopted by aircraft designers throughout the world. 


TESTED TO REQUIREMENTS 


@ HIGH TORQUE @ LIGHT WEIGHT 


@ INSTANT APPLICATION @ RAPID COOLING 


tHE AVIATION 
DUNLOP SERVES INDUSTRY j 


DUNLOP RUBBER CO. LTD. (AVIATION DIVISION) FOLESHILL, 


COVENTRY. 
50H OOS 
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AIRTECH 


Offers you the Services of 
their ARB & AID Approved 


INSTRUMENT SECTION RADIO SECTION 
For: OVERHAUL For: OVERHAUL 


REPAIR REPAIR 
LUMINISING TESTING : CALIBRATING 


FLUORISING 
TESTING RADIO & RADAR 


INSPECTION MURPHY & EKCO 
INSTALLATION AGENTS 


SALES ENQUIRIES TO:- 
AIKTECH LTD,, AYLESBURY & THAME AIRPORT, HADDENHAM, BUCKS. 
Phone: Aylesbury HO5-4-5 Grams: Aylesbury 


ALUMINIUM and 


LIGHT ALLOY sections 


In the selection of Light Alloy 
Lixtruded Sections, aircralt 


manufacturers dare leav. 


nothing to chance They 
choose ‘K’ Light Alloys 
because they know they can 
depend on them. Rigorous 
and systematic testing 
during manufacture en- 


sures that ‘K’ Light 
lie materials evarlable to the British 
ently to and aviation industry have made possible the 
ARB specifications » high tactor of salety for whieh ts aireraft are known. 
Because they are fireproof, Tinkertex fabries for cabin 
upholstery and furnishing play an important part. 

They are also mothproof and vermin proof. 


E& E KAYE LTD UPHOLSTERY FABRICS 


tno ENFIELO . MIDDLESEX 
: ef HOLMFIRTH, or. HUDDERSFIELD, YORKSHIRE, ENGLAND 
Telephone 6367. Telegrams Tinkertex, 


Alloys confirm consist- 


Write for tull infor- 


mation 
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Fyel booster pumps are fitted on 


the de Havillahd. Vampire fighter, 
holder of the international height 
record of 59,492 fk. (subject to official 
confirmation). 


FLIGHT 


"Fuel booster’ pumps age also 
fietec! of the de Havilland DLW. 108 
holder of the international 100-km. 
closed circuit record of 605.230 m.p.h. 
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THE GEE TRACK-GUIDE SYSTEM 

An economic means of extending Gee coverage to low traffic 
density ateas and trunk routes. The system provides a number 
of straight radial tracks for homing aircraft, emanating from the 


centre of the line joining two smal! transmitvers, Master and Slave. 
These can be sited 3 to 10 miles apart and the accuracy of the 
tracks is unaffected by surrounding terrain. 


THE COSSOR 300w TRANSMITTER 


Designed for use in fixed or mobile ground stations. Crystal or 
temperarure compensated master oscillator gives a controlled 
POSITION FINDING frequency range of 1.5 to 20 Mc/s. Radio Telephony, Continuous 
Wave, or Modulated Continyous Wave can b: employed and, with 


a suitable serial system, it provides world-wide voverage. 


THE COSSOR TRANSMITTER-RECEIVER 


A lightweight crystal-controlled Transmitter-Receiver using 4 
preset channels which may be selected from over 100 frequencies 
in the 100-124 Mc/s band. Radio Telephony or Morse communi- 
cation,may be employed. Beam Approach signals can also be 
received. The equipment is designed for inter-communication 
between two or three aircrew. Ir may also be used for inter- 
aircraft’ work, 


Enquiries should be addressed toy 


COSSOR RADAR LTD., COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5. 


TEST STAND... \ TEST STAND... 


For radial and in-line engines up to approximately 690 H.P. For radial and in-line engines of the higher powers. Prices 
Prices for suitable installations upon receipt of full for suitable installations upon receipt of full particulars. 
particulars. Available for early delivery. Available for early delivery. 
EACH TEST STAND CAN BE SUPPLIED WITH A CONTROL CABIN FORMING A PORTABLE SELF-CONTAINED UNIT 
Designers and Manufocturers 


JOHN CURRAN LIMITED 


TELEPHONE CARDIFF 440) CURRAN ROAD, CARDIFF TELEGRAMS: NARRUC CARDIFE 
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We bare no nish to infer any melodramaty 


and all that 


lips 


cabins—and since the aperational heights and av 


constantly moreasing obvious that nm 


complete frankness. This can be said. however 
that thanks to constant development, the forse- 
able demands of the future can certainly be met 
hy Sir George Godfrey F Partners. Beyond 
that we shall be pleased to draw aside the veil 


and to claborate in more technwal fashion to 


all bona-fide and politwally sreened enquirers 


Sir George Gedirey and Partners Lid., 


Hampton Road, Hanworth, Middlesex, England. 


But since me are engaged on the pressurisation and cooling of aircraft 


temperatures of military aweraft are 


Telephone : FELtham 4291 


about 


dis “is 


43 


To 


draw 
aside 
the 


veil 


our work—locked doors, sealed 


every aspect of work with 


oul 


Cables Godfrepart, London. 
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The First Aireraft Flying Powered By 


Twin Co-axial Turbines 


(ARMSTRONG SIDDELEY “DOUBLE MAMBA™) 


Mp e 
THE 47 
TWIN-ENGINED «© INEI-SUBWMARINE 
CARRIER-OPERAITED 
Embodying, with the Armstrong Siddeley ** Double Mamba’"’, the Fairey 


scheme of twin-engined reliability originally introduced in the Fairey P24 


engine, first installed in a Fairey ** Battle’ light bomber in 1939. 


THE FAIREY AVIATION COMPANY LTD... HAYES, MIDDLESEX 
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DORSET HOUSE, 
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LONDON, 


Telegrams Flightpres, Sedist, Landon 
Telephone Waterloo 3333 (60 lines) 


Branch Offices 

COVENTRY 

8-10, Corporation Screet 

Telagroms Autocar, Coventry 

Telephane Coventry 

BIRMINGHAM, 2 

King Edward House 

New Sereet 
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SUBSCRIPTION RATES 

Home and Overseas Twelve monch 
£3 ts. Od. Six months, C1 10s. 6¢ 
U.S.A. and Canada, $10.00. 

BY AIR. To any country in Europe 
(except Poland). Twelve months, 
is. Od. Six months, 10s. 6¢ 
Canada and U.S.A. Six months, $16. 
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Beaver in the Air - R 


Cumuio - Nimbular Com- 
ments - . 


Military Aircraft Supple- 
ment 97 


Marketing the Marathon 135 
Across Canada . 1% 


Practical Four-seater 138 
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and 
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In Search of Supremacy 


HIS issue of Fight is mainly given over to a study ot the world’s military 
aircraft. Design tendencies and techniques are examined on the basis of the 
iatest and most dependable evidence, and few service aircraft with any claim 

to consideration can have failed to find a place The most cursory glance throuh 
the pages discloses the diversity of designs now current, and that same multiplicity 
is symptomatic of the uncertainties and perplexities with which designers and 
planners are now beset. 

Very naturally the reader will seek to draw conclusions concerning British, 
American and Russian aircraft, but in this he is cautioned to tread warily for, as 
often intimated in these columns, the meagre information available on Soviet types 
rarely gains currency in unalloyed state. Even in the few days since the pages 
constituting our supplement went to press, however, the existence of a new type of 
Soviet fighter, already in service and of very advanced aerodynamic design, has 
been confirmed, and a provisional drawing appears on p. 96. There can be little 
doubt that if adequate thrust is available (e.g. from a Rolls-Royce Nene), such a 
machine might match, or even excel, the performance of the F-86 Sabre—and before 
delivery each Sabre is flown at a speed in excess of 670 m.p.h. 

Though the diligent student ot military flying will be aware that—as is made 
clear in this issue—achievement of very high speeds may demand the sacrifice of 
other fighting qualities no less desirable, it must be admitted that the Seviet Air 
Force and U.S.A.F. have aircraft potentially capable of operating at Mach num- 
bers approached in this country only by experimental types (Hawker P1052 and 
Supermarine §10), for which no production order has yet been announced, 

Happily, there is no necessity for alarm in respect of the quality of Britain's 
military aircraft—-only for the speed with which the new types are introduced into 
service, and for the strength of Fighter and Bomber Commands. The problems of 
finance and manning, with which the Air Staff is grappling to such good effect, are 
well known, and to ponder these in an issue devoted to flying equipment would be 
inappropriate; but having digested the contents of our supplement, the reader 
may well surmise what might be possible if money and man-power were truly 
sufficient for National defence. He will do well to consider, moreover, that with 
out adequate equipment the finest aircraft might as well remain on the ground 

It is hoped that the present issue of Flight will serve not merely as a record and 
wuide, but that it will provide materia! for meditation at a time when there rests 
upon everyone some share of the responsibility for safeguarding not only the internal 
welfare of his nation, but its very existence. At this time, too, we should remember 
our military obligations to others—obligations which can be met only through 
strength of arms. 


Canada’s Contribution 


[he section of this issue which deals with fighters makes it clear that, of all classe« 
that most urgently required is the all-weather machine, furnished with the mos 
complete and. up-to-date electronic aids. It will be judged, moreover, that such 
aircraft present severe design problems, and it is especially gratifying, therefore, 
that the most promising example is the Avro Canada CF 100 

On the occasion of the CF 100’s first flight (in the hands of S/L. ‘‘ Bill'’ Waterton, 
of the Gloster Aircraft Company, on January 19th), the Canadian Defence Minister 
expressed confidence that in this class of aircraft Canada has taken the lead 
Certainly, at the present the Mother Country can show nothing comparable, though 
America, in the Northrop Scorpion and Douglas Skyknight, has types intended for 
similar duties, though of lower performance 

To Canada, then, must go the credit for having initiated within the Common 
wealth the development of a vitally important class of aircraft and one, moreover, 
which, though first flown with British Rolls-Royce Avon turbojets, has been planned 
with the ultimate installation of Canadian Orendas in mind 
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BEAVER 


No, 34 of the Series 


5 a cowboy grows fond of bis horse so will the Beaver 
serial mount; both are well 
beth are rugged and 
everyday work 


pilot learn to like his 
prepared to do a special job 
reliable, neither m very beautiful The 
horse of the Canadian rancher bears little resemblance to 
the Triggers of Hollywood, but it willingly gets through a 
remarkable amount of heavy work at a reasonable speed in 
il! sorts of climates and over all sorts of country, and 
exactly the same can be said of the Canadian de Havilland 
Beaver DHC2. It is designed to the specification of the 
bush pilot, the forest ranger and the charter puot who 
mining and lumber camps and is also well 
suited to other freyghting, taxi and communication duties 
designed 

completed to date the 
should the 


wives the 


Ambulance and survey versions have been 
On the 
maypority are 
wheels or skis can be fitted in a short time 
a perfect winter afternoon and the co opera 
tion of the Havilland company at Hatfield to 
xether gave me an opportanity to try out a Beaver under 
most pleasant circumstances Atter a check circuit and 
demonstration ot its remarkable take off and landing 
I took over the first pilot's seat, and with thre: 
passengers and full tanks set about getting the feel of th: 
Beaver on the ground and in the ai 
First of all there is a superficial likeness to the Harvard 
entering around the engine 1 Pratt and Whitney radia 
Wasp in the Harvard, Wasp Junior in the Beaver. Th: 
ime type of toe operation for the brakes (with puli-to-parh 
employed. The controls and 
instruments are simple and economically arranged, though 
in the main are not grouped Phere 1 few other 
levers and switches spread about and « with 
heat, carburettor heat, fuel cut-off in case of fire 
screen defrosting and the priming and starting «ystem 
With the aircraft ready to taxi out. an unmelodious 
gnnding indicated that the electrically energized 
inertia starter was turning, and without hesitation the Wasy 
Junior fired It idles smoothly 
junction with smooth and 
disc brakes and plenty of fin 


sixty-five or so Beaver 
being used on floats, but need 

Last week 
parent che 


qualities, 


knob) ow also essential 
are qpuite 
abin 


mcerned 


wind 
nowse 
anc quietiv, and m con 


hydraul 
handling or 


powerful Goodyear 
ind rudder area 


Levers and instruments are plain and accessible and a swing-over 
contro! wheel is provided. The magnetic compass, now of the 
repeater type, has been repositioned in the roof 


in the 


Qualities of a Specialized Aircraft 


FLIGHT 2) January 


AIR 


the ground i positive and 
seat is adjustable fore 


By the Editor 


pilot's 
ind alt, and a good view ws obtained 
m the ground in spite of the fairly high scutth Springing 

commendable, and with its reasonably wide track the 
Beaver sits firmly on its 


rudders) 


ontidence-giving he 


wheels Float with water 
and ski-handling are, I am told. likewise good 
Check for take-off calls for almost neutral elevator trim 
indicator and control centrally in root) pumped 
down to take-off setting (on the indicator on the port wing 
root)-—selector and pump are between the seats 
it auto-nich; and, of course, airscrew pitch at fine The 
three engine-controls, pitch to port and throttle central, 
are mounted high in the middle of the fascia panel. In 
dividual winged friction-nuts are found beneath each lever. 
Electric fuel gauges are provided for the three tanks 
beneath the floor (total capacity 72 gallons) and the selector 
ack ts on the left-hand side of the blind panel 
in cold weather the carburettor warm-air control 


muxture 


hould 
be set to give 342 deg F 
ver below the 


the three controls found with this 
ugine-instrument panel are the 
bble pump heat push-pull knob, and ems rgeneyv 


central 


‘ 
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The full span of the trailing edge is occupied by interconnected, 
corrugated flaps and ailerons. There are four entrance doors. 


petrol and oil cut-off cock (for use following fire warning). 
Ihe engine primer 1s on the floor by the pilot's door. 
A 5 to 10 m.p.h. wind was blowing directly across the 
runway, so on take-off, because of the large tail area and 
slab sides of the Beaver, a little brake was required to 
keep straight for the first 50 yards. So rapid was the 
acceleration, however (and with only 35 inches ot boost) 
that we were airborne in under 200 yards, climbing before 
i had thought to ease the Beaver off. The aircratt does, in 
fact, fly itself off astonishingly quickly and is then pre 
pared to climb ahead at all of 1,200 ft/min and » forward 
speed of about 80 m.p.h. Lower speed gives a better rate 
ot climb still, but may overheat the engine if maintained for 
long. When raising the flaps one only needs to select 
no pumping—-and because of the pronounced sink it is best 
to ‘‘milk"’ them off and perhaps retrim betweer times 


Dimensions of the spacious seven-seat cabin. Seats are quickly 
detachable (the rear bench for three folds away) so that a pilot 
and 125 cu ft of freight can be accommodated. 


The tendency at first is to mistrust the steep angle and so 
climb too nose-down and at too high an air speed 

For normal cruising (wheeled version) a speed of about 
150 m.p.h. is attainable, but a wide range of more economi 
cal cruising conditions is possible. For very bad weather, 
with some flap lowered, the Beaver will stooge along with 
full control at about 65 m.p.h. 

Like the tail form—-unexpectedly shapely on an other 
wise square-cut austerity aircraft—the light, responsive 
controls are rather reminiscent of the Chipmunk, the work 
of the same designer (W. J. Jakimuik, previously with the 
Polish P.Z.L. company). If anything, the ailerons are too 
light for the type of machine; however, there is good har 
monization and the Beaver can be trimmed to fly hands 
off for long periods. There is quite pronounced droop on 
the ailerons when the flaps, with which they are inter 
connected, approach the fully down position. With flaps 


and ailerons down, the normal aileron control becomes 
appreciably softer, but the response is still adequate 

So littl use is made of the rudder on the majority of 
aircraft these days that it is noteworthy to meet one such 
as the Beaver, which calls for plenty of racdder t go into 
or come out of a turn correctly 

The stall is unusually docile with or without fap. anc at 
indicated speeds of 4o and 52 m.p.h. respectively (at about 
3,000ft) amounts to a gently straight sink, or © mush 
preceded by a slight bufieting for warning. Recovery can 
be effected immediately the stick is released from the hard 
back (and hard-to-hold-back) position 

When flying around in the Beaver the pilot gets an 
impression of having plenty of power and unexpected hve 
liness. The service ceiling of as bigh as 26,o00ft is well 
above average 

On preparing to approach for landing the pilot finds that 
the speed drops quickly to 55-go m.p.h. on throttling back, 
and flaps can be lowered at any speed below to5 mph 
One selects flaps down, looks up left at the indicator, and 
pumps There is a pronounced stopping effect, noticeably 
increased lift and appreciable trim change. In tact, for 


5 


LENGTH (lane) 
LENGTH (sea) 
HEIGHT (land) 
HEIGHT 


comtort on the Beaver one should make plenty of use of 
the sensitive elevator trimmer, both for change of power 
and speed and when raising and lowering the flaps 

With pitch at full fine, mixture back to cich from the 
auto-lean position, and fuel checked, the final approach can 
commence from near to the runway for, with flaps right 
down and speed no more than 75 m.p.h., the descent is 
steep and the view abeud excellent 

A small amount of power at once checks the descent 
if need be, and full control remains for the round-out at 
speeds as low as 60 m.p.h. The Beaver can be felt on to 
the ground very nicely, and once down shows fittle 
tendency to bounce (or swing a cross-wind) The brakes 
may be applied quite strongly, early on the landing run, 
and the aircraft brought to a. standstill in about too yards 
with little or no wind vo hely 


DATA FOR THE 0.4.C.1 BEAVIER 
459 Pravt and Whitney Waep hmior 
Wing area WOse te 
Wheel track 
Max. width of cabin door 10 
Max. height of cabin door 10t m= 
Landplane tare weight 1299 kg 
diposabd’e load 
grow weight 
tare weight 
weght 
Seaplane tare weight 
grow weight 
Payload for 200 miles Landpiave 
Seaplane 
Paytosd for $00 miles Landpta re 
Max, range with long-range 


(co clear 
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CUMULO-NIMBULAR COMMENTS 


More Thoughts About Thunderstorm-flying 
By Capt. J. C. Neilan 


To" mimiratle article on “Cu-Nim Gusts’ by Capt 
D. A. Price, based on CAA. Aviation Safety 
Release, No. 404, 6 a welcome additwn to the almost 
negligible British bibliography on the practical aspects 
of flying in thunderstorms 

It is mentioned carly on that the trials were made with 
Black Widow night fighters, and that the great strength 
of these aircralt, compared with the low factors of ordinary 
transports, renders the conclusions inconclusive (yes, I'm 
half Irish!); but there are several points which lead one 
t) comader that the general and so far most-publicized 


no means of checking the deviation as soon as the Ca-Nb 
srea hes safely behind. I have also heard of a DC-4 
having a hole five inches across burnt through its tailplane. 
To get back to Capt. Brice’s most interesting article. 
The report gives ‘draught’ measurements of up to 100 
ft/sec. This is a lot. It is no less than 6,000 ft/min. 
At this rate the norma! ‘‘safety height’ allowance of 
2,000 ft above the highest ground will be lost in 20 sex 
Maybe the airlines ought to double that margin in future! 
fhe report states that at no time was the loss of height 
in « downdraught more than 2,oooft. But this is merely a 


conclasion, viz that it was established that no condi matter of how long you are in the downdraught. If a 
tions exist in a thunderstorm which of themselves can Black Widow enters a downdraught at 180 m.p.h. and 
cause an aircraft to fail structurally,’ is hardly justified loses 2,000ft, a Dakota entering the same downdraught 

he report states that “apart from st 120 m.p.h. (having reduced speed 
a few shin cracks, however, vo struc to minimize the risk of structural 
tural damage to the machine resulted failure) will lose 3,o00ft. Your tast 
from this encounter The italics are HIS article forms a valuable corollary ureraft suffers smaller changes of 
mine to the contribution by Copt. D. A. Brice. height at the expense of more severe 


Remember—-this was a military 
AR Ae S 
januery 


fihter with factors around twelve, as 


2th 


compared with a transports modest 


which appeared 
like the previous author. 


Capt. Neilan is a commercial pilot of con 


in our issue Of your slower one has a 


more comfortable (or less uucomfort 


three to four! Are skin cracks struc siderable experience and, in addition, hos ible) ride, but loses more height in the 
tural failures or not The answer is — gceymuloted knowledge of meteorological ‘“owncurrents The report states that 
that unsatisfactory one it all ce phenomena from the viewpoint of an expert it no time did a downdraught extend 
pends On a transport such as the glider pilot below cloudbase. Elsewhere it is men 
Dakota, all wing / fuselage stresses may timed that none of this flying was 
he concentrated in the skin at the wing done below 6,00oft. Nice Ca-Nbs! I 
root A skin crack here is a stru wish the ones I meet had their 
tural failure, If gusts in a Cu-Nim can crack the skin of a bases above 6,000! It is usually more like 1,600ft in 
Black Widow, what will they do to the skin of a Dakota? my expernence ; and, as most glider pilots who have come 
The article mentions the highest gust, as opposed to near them can testify, there's plenty of downdraught 
draught, as being measured at about 43 ft/sec, and then inderneath the windward «ide, in the rain area, right down 
poes on to record gusts of 45 24, +43 and ay ft / sen to the ground lo set against that, it is usually fownd 
ill within five seconds Surely the measurement of all that the downeurrents are weaker than the upeurre its, 
these gusts should be alhed to the time in which they were but they often cover a greater area 
encountered It is the acceleration that counts Taking ; 
the last two figures, it is seen that there is an acceleration Instrumental Shortcomings 
of 43429672 ft/sec in 2) sec, which is roughly (pardon The remarks about gyroscopic instruments not toppling 
the humour ! times g. The question then arises—at during these trials makes me envy the Americans their 


what air speed wer these accelerations measured Speed 


harpens the edge, as it were, and a glider entering these 


ame gusts might experience only pg, while a Comet might 
experience 6g. It may be that these points are dealt with 
in the report itsell epy of which I have been unable to 
obtain 


t ofurumhed Ageommodation 


Refore leaving the vexed subject of structural failure 


| hope T may be forgiven for bringing into the discussion 


same personal observations | remember seeing an Avro 


XLX of Railway Au Services which landed at Speke after 
being struck by lightning over the Midlands at about 
4, 500! Both airs rews were split lengthwise, the mag 
netic compass was “‘frozen’’ (possibly “welded” would be 


more appropriate) on its pivot and would not move, some 
of the cabin-wall furnishing material was splattered on to 
the opposite side of the curved ceiling from near the aerial 
fairlead, and some panels and mibs in the wings were dam 


iged and dis} lacex! I hie urcrait was out of service for 
ome considerable time The R/O. said that they ran 
ito the Cu-Nb unexpectedly while flying in layered cloud 
it their quadrantal height ind the butld ip of static was 
© rapid that there was no time to wind in the aerial 

I have been struc 1 two oocasions, once with aerial! 
vound im nee with it out (again no time to wind it in 
In the latter case the pass had to be reswung twice a 
veek for about a month betore it settled down. In neither 
case was any structural damage evident While effects 
on the ni mmecdiate danger, they might 
easily | vubl gation problem i there be 


the British manufacturers had to lower the 
standards of performance in the panic for increased pro 
duction during the war As a test pilot [ remember one 
period when my department bad to turn down something 
like 2§ per cent of the gyroscopic instruments fitted to our 
production aircraft because they did not even come up to 
the lowered standards. My experience of post-war civil 
suircraft leads me to believe that in some cases these 
inferior instruments are still in use, and one's confidence 
that they will stand up to flight through a thunderstorm 
without toppling is therefore small, and the only safeguard 
hes in duplication the M.C.A.'s introduction of the 
Instrument Nating to ensure a high standard of instrument 
flying will Ix of ttle use if the instruments do not con 
form to the same high standard 

Capt. Brice’s suinmary of this report is an interesting 
document. It is to be hoped that other pilots or meteor 
ologists who have any practical “‘gen"’ to add on the sub- 
ject of flying, through thunderstorms will do so through 
the pages of Flight. Let's have some more enlightenment ! 
Can the British Gliding Association or those few cour 
sgeous souls who have aspired to their “Gold C’" he ights 
n Cu-Nb add anything to the material published so far? 
Are the BELA gust investigations getting near the 
eport stage: 

We owe a debt of gratitude to the 
ndertaken the task of 
tor their survival, but we are 


Instruments 


crews who have 
and are thankful 
still left in doubt as to the 
in airliners. There is 
our fellow-pilots who were 
rppened 


Investigation, 


wisdom of 
nly the me 


wessing on regardless 
some of 


what } 


nory of 


ver able to tell as 
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Smiths team of Installation Engimeers specialise in the 


installation of the Company's aviation products, which 
include the S.E.P.1. Auto-Pilot, a wide range of flight 
and engine instruments and various types of test equip- 
ment. From the drawing-board stage of a new project, 
these engineers have worked tn close liaison with the 
aircraft constructor and have advised on the provision 


to be made for Smiths equipment. After the installation 


MATH S) 
( 


Installation Engineers 


VHT \ see the job right through 


aH 


is completed they hold themselves available for general 
‘trouble-shooting’. When Smiths instruments are to be 
fitted to completed aircraft, the installation engineers 
advise on all structural alterations that the fitting may 
entail, Their services not only ensure the correct 
location and mounting of Smiths equipment but can 

and often do—-save aircraft constructors and oper- 


ators considerable expenditure of time and money. 


SMITHS AIRCRAFT INSTRUMENTS LIMITED Crickiowood Works, Londen, N.W.2 The Aviation Division of $ Smith and Sons (England) Limned 
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HERE 
and 


THERE 


Another N.Z. Race Entry 


PROVISIONAL entry from K.L.M 
#2 has been received for the 1653 
lngland-New Zealand air race. The type 
of aircraft is not mentioned. K.L.M 
operate Constellations and DC-6s and 
have shown a marked interest in the 
Comet. Both B.E.A.C. and B.O.A.C 
have indicated their intention of entering 
In the 1934 England-Australia race a 
K.L.M. Douglas DC-2 was secoml at an 
average speed] of 168.03 m.p.h. 


Brancker Memorial Lecture 


S we go to press it is learned that the 

Brancker Memorial Lecture of the 
Institute of Transport (originally 
arranged to take place on February 13th 
as listed in Forthcoming Events" on 
p. 146) has been postponed until Mon- 
day, April grd. A. V-M. D.C. T. Ben 
nett, who is to deliver the lecture, will 
be occupied with election engagements 
he is standing as the Liberal candidate 
for Norwich North 


Continental Training Flight 


"THE first of its kind to be organized 
by a civil organization since the wat 
a navigational training flight over several 
Continental countries is being made this 
week by an Anson of Air Service Train 
ing. Ltd. On board are A.S.T. instruc 
tors F/L. P. F. Middleton and F/L 
A Palmer, and their students are W /¢ 
Aly Abou El Gheit (commander of 
King Farouk’s personal flight), W/C 
M. Aboul-Ezz and $/L. A. M. Attalla, all 
of the Royal Egyptian Air Force 
The Anson, which is fitted with over 
load fuel tanks, is following a route via 
Paris, Nice, Valencia, Tangier, Valencia 
Nice, Zurich, Amsterdam, and so back 
to Hamble. 


MALTON PRIDE: Last Thursday, Januar 
Malton, Toronto, in the hands of S/L. Bill 
and is thus more powerful than any other Bricish fighter. 


DANES IN DISGUISE: Week by week the number of British jet aircraft in service 


with iriendly foreign powers increases 


Derwent 5s) for jet training in Denmark. 


Here are seen three Meteor 7s (Rolls-Royce 
Unlike examples in RAF. service, these 


trainers are camouflaged. it will be noted that they also carry drop tanks 


l.Ae.S. Annual Meeting . . . 


D' KING the past week the American 
Lostitute of the Aeronautical 
Sciences has been holding its 15th 
aunual meeting in New York. 

At the Honours Night Dinner on 
Monday, the i949, president Mr 
William A. M. Barden, handed over 
office to Mr. James H. Kindelberger, 
chairman of North American Aviation 
Ins. Honorary fellowship was conterred 
upon Dr, Jacob Ackeret, of Zurich, for 
work on problems of propulsion at high 
speeds, and on Mr. Arthur E. Raymond 
{vice-president, engineering Douglas 
Aircraft Co.) fer his part in the develop 
ment of the DC-2, 3 and 4 and 6, Of 
iine Institute fellowships presented, one 
to which reference was made last week 
was to Mr. A. E. Russell, chief designer 
ot the Bristol Aeroplane Co., Ltd mad 
wother to Mr. J. G. Green, deputy 
director-general of the Canadian Defence 
Research Board 


.. . and Special Awards 
A SPECIAL LAe.S. certificate 


presented to Mr. Jerome Lederer 
director of the Flight Satety Founda 
tion, tor his special contributions r 
field he Robert M. Losey Award goes 


to Mr. Wiliam Lewts of the US 
Weather Bureau, for research work on 
vircrait de-icing Mr. Alexander Flax, 
head of the Aeradynamic Research 
Department of Cornell Aeronautical 
Laboratory receives the Lawrence 
Sperry Award for Significant additions 
to the methods available lor determining 
lynamic behaviour of aircrait heh 
copters aod missiles Dr. Arnold D. 
Tuttle. medical director of United Air- 
lines, «= the first active medical practi- 
toner to receive recogmtion in the lorm 
f the Joon Jeffries Award: and Mr 
treorge 5. Schairer, Boeing's engineer in 


charge of 1a mics ind power 
plants, gains the Sylvanus A Reed 
for hus development work on such 


types as the B-2a9, and B47 


Hawker Siddeley Progress 


JRESENTING his report at last week's 
annual general meeting of the 
Hawker Siddeley Group, Mr. T. O. M 
“opwith sammarized notable progress in 
everal felds. He announced that the 
Hawker Sea Hawk has been ordered for 
Naval Aviation, and that construction 
4% the first production batches of the 
Avro Shackleton (the prototype of which 
vill shortly be handed over to the 
RAS is well advanced 
The Armstrong Sickceley Python 


19th, the Avro Canada CF-100 all-weather fighter made a successful first flight at 
Waterton, Hawker Siddeley Group test pilot. The CF-ICO has two Rolls-Royce Avons 
In the group, photographed alter the flight, are A.V.-M. A. L. James, 
R.C._AF., Air Marshal W. A. Curtis, Canada’s Chief of Air Staff, Bill Waterton, Mr. Brooke Claxton, Minister of National Defence, 
and Mr. W. N. Deisher, vice-president and General Manager of Avro Canada 
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HERE AND THERE 


turbojet is in series prodection, and 
Avro Canada Orenda pure-jet unit 
proved remarkably successtal in bench 
tests. Further Orenda te 
undertaken in a Lancas and a N 
American 


ting will be 
rt? 


SMartling Report 
tirfields in all parts of the world 
operators have encountered! 
flocks; although 
wave been ex 
protle m has 
The R.A.F 
several stations 
yet, nod ite assessment of the 
obtained a8 announced 
igh-frequency 


im 


been 
et wit 
maudible to hur have 
Much research work, too 
has been done on lnrd- proof windscreens 

News of a further method of driving 
birds comes from Elmdon, Bir 
where, explo 
fireworks fused to 
detonate every yo minutes are being 
round tl Given suff 


cient! plosions the 


trie! 


away 
mingham 
sive similar to 


it is reported 


system 


Cape as well 


as avian, evacuation of the Elmdor 

Sapphires in the Air 

Ts list of the varied types of ‘ flying 

test-bed produced in Britain forms 

an apr record of turbojet and 

t rop development in recent years 

thon to the record came 

Sapphire 


area 


AS THEY WERE 
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RAKISH RUSSIANS: The new Soviet single-jet fighter illustrated above first appeared 
at the 1949 Moscow Air Display, and is reported to be in limited service with the 


Soviet Air Force. 


its general layout, with swept-back surfaces and straight-through 


induction, is not unlike that of the North American Sabre, although the high-set 


tailplane is a distinguishing feature. 


By comparison (left) is a research type seen at 


the 1948 Display ; it has fuselage-side intakes and sharply tapered swept wings. 


Lancastrian made a succesfal first flight 
Air Service Training, Ltd., who were 
responsible for the Mamba-Lancastor 
installation, also undertook adaptation 
of the latest test-bed type, which has 
two Armstrong Siddeley Sapphire turbo 
jets in place of the outboard Merlin 
Details of the Sapphire are restricted 
be said that 1 is: Britain's 
ul probably the world’s ost power 
fal turbojet, although in this early stage 
it probably flying in de-ratec! form 
fact that it has flown inet 
uccessful completion of many 
beach-testing Armstrong Sidde 
assumed complete responsibility for 
opment of the Sapphire from its 
riginal designers, the Metrovick Cor 
pany, several months ago. F/L. Peter 
Fowler made the first flight from Hamble 
Boscombe Down 2g Minutes 


hut it can 


howeve' 


anding at 


later 


Testing New U.S. Fighter 


holder of the world's speed record 
67o m.p.b.), Major Richard John 
is to be test pilot in charge of 

phase two’ performance trials of the 

Republic XP ot interceptor at Edwards 


In Wonder Jet, a 20-minute 


Central Office of information film of jet-propul- 
sion development, A. Cdre, Sir Frank Whittle 
and Mr. W. E. P. Johnson (left), now managing 
director of Power Jets, appear briefly as them- 
selves in 1926—-respectively, a flight cadet and 
his instructor at the R.A,F. College, Cranwell 


Base, Maroc, California. One 
interesting American jet 
fighters, the XF-g1 has swept-back 
wings with taper, variable inci- 
dence and leading-edge slots; its power 
unit is a 5,200 Ib-thrust ]-47 axial turbo- 
jet, supplemented by afterburning and 
tour rocket units in the tail (the third 
source cf power has not yet been used), 

the XF-or's initial flight-test pro- 
gramme began last May and has com- 
prised 4o flights 

Slow-flying characteristics of the new 
tighter are particularly interesting: stall 
pproaches on the XF-gi's first flight 
proved too slow tor the “‘ monitoring” 
urcratt (probably a Lockheed F-80) 


NEWS IN BRIEF 


N kK. JAMES HOWAKI>? KINDEL 

4 BERGER, chairman of North 
American Aviation, Inc., has been 
ippointed 1950 president of the Institute 
#4 Acronautical Sciences He succeeds 
Mr. W. A. M. Barden, former U.S. 
Assistant Secretary of Commerce for Air 


Au Force 
of the most 


reverse 


Mr. Desmond F. Hanean has ‘wined 
the staff of Aircraft Materials, Ltd 
Midland Road, London, N.W.1, as head 
of the technical sales departinent. 


In order to preveut disappointing 


Dundas, Ltd 
having outgrown their 
ong-established St ames’s Street 
they have moved into larger 
offees at 26, Bury Street, St. James's, 
London, The telephone number 
Whitehall 2845) remains anchanged 


stair-climbs,*’ 
announce that, 


uddress 


Young men contemplating radio and 
radar engineering courses will find much 
usefal guidance in two finely illustrated 
brochures, Marconi Training and Marcon: 

published by the Education 

rtment (Arbour Lane, Chelmsford, 
Essex) of Marconi’s Wireless Telegraph 
to., Ltd. Training facilities at the col 
ire available to young engineers 

ne COM patry ind te nihers t 


1 companic nd of clients. 
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EN YEARS AGO the 
writer undertook a sur 
vey of the world’s mili- 
tary aircraft, and a glance at 
the issue of Flight containing 
that study (March 14th, 1940) 
immediately discloses the 
extent of progress in the 


decade between 
eae In the distant days of 


early ‘40 the Hurricane, Spitfire and contemporary 
American fighters were being sedulously compared with the 
Me 109, and the Ju 87 dive bomber had just confirmed in 
Poland the tactical effectiveness it had earlier promised in 
Spain. Powered turrets, though lacking in Heinkels, 
Dorniers and Fortresses alike, were—to Britain's credit— 
standard equipment on Wellingtons and Whitleys, but 
R.A.F. fighters were armed with nothing heavier than 
rifle-bore machine guns A large proportion of carrier- 
borne aircraft were biplanes. In those days the word radar 
did not exist, and the Lancaster and the Halifax were as 
yet secret. The rocket projectile was almost unknown in 
the air armouries, and a standard R_A.F. medium bomber 
was far inferior in striking power to a modern single-seat 
jet fighter 

The astonishing transformation now observed was 
brought about by the accelerating effect of the war and the 
advent of jet propulsion, and it is hardly an exaggeration 
to say that the picture just recalled differed from that of 
to-day as Trafalgar contrasted with Jutland. Standard 
fighters are regularly flying at 600-650 m.p.h. Prototypes 
have achieved supersonic speed and a height of 40,cooft 
has been reached in slightly more than four minutes, 
without recourse to the modern aids of afterburning or 
rocket boost. 
for the perfection of which the Germans were striving at 
the war's end, is now seen to be coming into its own and 
is likely to predominate numerically in the years ahead in 
the British and American fighter arms. In the matter of 
range the newest jet fighters, especially those for naval 


The radar-equipped all-weather jet fighter, | 


By H F. KING, MBE. 


use, are little inferior to the best of their piston-engined 
predecessors. Carrier-borne fighters of the nnmmediate future 
will concede little to their shore-based counterparts on any 
score and may be the first to benefit from the elimination 
of the undercarriage and the adoption of flexible landing 
areas. Armament development, as ever, lags behind, the 
lack of improved guns and air-to-air rocket projectiles for 
special purposes being especially disturbing 

Existing jet bombers combine 550-650 m.p.h. speed with 
moderate bomb capacity and steadily improving radii of 
action; but for very-long-range operation the piston engine 
still prevails. A certain confusion, arising from swift and 
radical technical development in recent years, is evident 
in the training field; nevertheless, pure-jet trainers are 
firmly established in service 

The greatest interest attaches to new aircraft for anti- 
submarine work, especially to those with turboprop power. 
Military transports now match the speed of 1940 fighters 
and accommodate some of the bulkiest stores. New types 
of ‘‘ assault’ transports are commanding attention, and 
specialized military helicopters are under development. 

To allow examination of these and other classes of 
Service aircraft, every effort has been made to amass the 
most complete and most recent information and to arrange 
it in assimilable form. In such assessments as he ventures, 
the writer has aimed at strict impartiality, seeking neither 
to gild nor blacken. Much to his regret he is restrained 
from including data for the newest British fighters and 
bombers, and frequently it has been necessary to instance 
American practice or achievement where British examples 
would have been preferred. 

It has been considered expedient to deal with carrier- 
borne aircraft (other than specialized strike and anti- 
submarine raachines) under the same head as their shore 
based equivalents, but requirements peculiar to naval 
operation are duly considered 

Though guided missiles, other than those for air-to-air 
use, have no place in the present review, it is recognized 
that these must ultimately bring about the total disestab- 
lishment of piloted fighting aircraft. 
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under the present head, though 
current types for the 
and reconnaissance will later be exem 


fighter, is axiomatic. The unpleasant surprises sprung by 
the Fw 190 and “ Zero "’ fighters and the very-high-altitude 
Ju 86P bombers during the late war are sufficient illustra- 


ment of a potential foe 
finance and man-power can likewise influence design prac 
tice, though in the main (and certainly this is true of Great 
Britain) the fighter arm is the last to suffer under the 
economy axe. It is well to remember, moreover, that the 
potency of an air force may stem largely from its opera- 
tional flexibility. 

The bulk of fighter aircraft in service to-day are single- 


by day. 
typified by the piston-engined Fury, Spitfire, Mustang and 


Lait, and the jet-propelled Vampire, Meteor, Shooting 
Star, Thunderjet, Sabre, Mig-9 and Yak-15. For defence 
against aircraft operating by night, or taking advantage of 
bad weather in the target area, heavier two-seater piston- 
engined machines of lower performance (Mosquito, Twin- 
Mustang, Black Widow) are commonly employed, but their 
interim replacement by two-seat adaptations of single- 
seaters (D.H.113 and Lockheed F-94) is imminent. 
Jet-propelled, radar-equipped, two-seaters, 

specifically for night and all-weather fighting, are already 
in production i menace of the atomic bomber, exploit- 
ing new navigational and blind-bombing techniques, now 
necessitates the merging of qualities inherent in these two- 
seaters with those of lighter single-seaters, in order to secure 
a fighter capable of intercepting and destroying a high- 
flying jet bomber in the worst flying weuther onl and at any 
hour. A paragon of the type envisaged has yet to appear ; 
-meantime, single-seaters in general are inadequately 
equipped for round-the-cloc 

especially those which are 


developed, they will obviously be preferred to the massive 
two-seaters of 25,000- 35,000 Ib gross weight. 
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A Survey of Present-day 
Practice in Design, 
Armament and 
Equipment, and some 
Prospects for 

the Immediate Future 


development, has an intercepter even more restricted in 
application than the Republic. The requirement for a long- 
range fighter might be met by a variant of the “‘ paragon | af 


to the present high specific fuel consumption of the turbojet 
at ground level, a specialized intruder might be more advan- 
tageously powered by turboprop units, or even with piston 


attempts which have been made to classify existing fighters. 
Their own manufacturers not infrequently misleading 


a hters 
oe HE primary function of a fighter being destruc- The demand for a specialized single-seater built, like the fi 
“a tion of the enemy in the air, it is with this commit- Republic XF-g1, as an insurance against the fastest and : 
a ment in mind that design practice will be studied highest-flying enemy aircraft operating by day, seems likely 
ties of ground-attack 
ae That, where known, the characteristics of opposing air- : 
craft, and the circumstances under which these will be Teady ana With 
ee engaged, must be governing factors in the design of a design should further be suitable for the short /medium- weg 
a range bomber-escort, ground-attack, and, possibly, intruder ae 
< | roles. It must be recognized, however, that, having regard 2 
thon of the dangers of defhmient, or ineflectually expiloitec 
intelligence, and the present preponderance of all-round " 
fighters over specialized, single-purpose designs is duc in 
de : part to the inadequacy of information on the air equip- iS) 
day may be dubbed “‘ long-range intercepter 
aes But although, as already observed, the general run of x 
ee present-day fighters are not, in the strict sense of the term, tah 
ae Above : Meteors at exercise. Below : Air drill by Shooting Stars. a 
ah seaters, manifesting varying degrees of compromise between “A 
ae the cardinal requirements of speed, climb, ceiling, 4 
and other aids—are somewhat infenor in perfotmance Ps. 
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JET FIGHTERS AND FIGHTER-BOMBERS 


| 
de Havilland Vampire 38 © 12.350 | de Havilland Goblin 3 | 3,300 “Sa | 2x 1,000 8x40 j Export version of | LS 
4 
“de Havilland Sea Vam- | 38 12.660 de Havilland 2 17 (42000 4220 Mas been tasted | LS. 
wre 20 remed) co deck 
Havilland 113 Night (38 0) NA de Havilland Goblin 4 | 1.550 welt NA NA ; 
| 
de Venom {| 41 9) NA | de Havilland Ghost 5000, NA NA NA. 4220 Provision for’ Tip tanks de not prejudice | F 
boris and propectite toad. 
Gloster Meteor 4 37 2) | 2 Rolls-Royce Derwent (7,000 SOS (30,000 64 44,500 21,000 6x90 | Avon - Memor us 
ever 
wn 
Gloster Meteor 8 37 2, MA 2 Rolls-Royce Derwent | 7,000) NA NA NA. [420 Provision for | Meteor 4 development; | LP. 
bombs and | longer new | 
“Hawker N.7/46 % 6) NA. | RollpRoyce Nene 4 (5,000) 600 NA. NA | NA | Wideh folded, 4im 
Hawker P1052 NA | Rolls-Royce Nene 5,000 NA NA NA | Wing area, 256 
Swenders-Roe S.R_/Al 
boa) % © 16,255 | 2 Metropolican-Vickers 7,700 | over | LAC. over | NA. 221,000 6x60 World's fying | 
*Vickers- Supermarine $00 4.0008 bese. 
ert 36 14,055 Nene 3 5000 585 3000 7.1 (4,000 4420 2241000 4%300 Navel and tend variants. LP. 
- tor 
$10 8 NA | Rolls-Royce Nene $5,000 | over NA, NA | NA Expl swept wing deveiop- 
650 ment of Accacher 
"Chance Vought 10° 9,200 jestinghouse 3-34 (| 11,000) over NA NA. | Mecalite skin. 
XF 6U-1 | | $00 
*Chance Vought | | 22,000 | 2 Westinghouse 6,000 over NA Swept wing, 
XF 7U-4 | (wich after burning) | 
Consolidated 13,000 | Allison 4-33 | 4,600 see NA NLA. | No armament fleced Detca-wing, designed tor | 
XF-72A j ing) nove speeds 
*Diouglas FID-1 Sky- SO 2 Westinghouse 1-34 |6,000 over NA over (4x20 Provision Range 1.400 miles approx. 
knight (2-seacer 500 40,000 bombsand s Side-by-side seats. Radar 
*Gr 2 «11,000 and $000 NA. NLA. | Provision for | Camber of leading edge | 
Panther (Nene) (liquid eppron and R.Ps | variable and inter-con- 
nected with flaps 
Lockheed F-80C 10| 15,336 | Allison 133 (liquid 4600 SB! 25.000 7 4,100 6 2 10008 Sin | is. 
Lockheed XF-90 26,000 | 2 Westinghouse +34 (6,000 | over NA. NA = Provision for Supersonic speed reported | P 
(with 650 bombsand RP s but unconfirmed 
Lockheed F-94 (- NA | Allison 133 4,600 | NA NA. | NA andem seats. Mughes | LP. 
seater) afterburaing) | | 
McDonnell XF-85 (air- 21 0 5,200 | Westinghouse 3,000 | 600 NA NA | 4x 0.5in Designed launching | 
taunched) | approx. ond retrieving by, | 
McDonnell XF-88 |39 15,000 | 2 434 | 6,000 | over NA 6x20 Provision Penetration 
ete (wih chervoreing) 650 bombuand RFs | competitive with 
xe. 
*McDonnell 44 7 14,000 | 2 Westinghouse 6000 630 40,000 4x2 or for Has climbed to Ls. 
Banshee H 9 men | 42 O.6in. bombs and 
North American F-86A 37 13,715 Electric |-47A (5,000 over | 0600 (Gi! over 16 = Sin | Tactical radive Ls. 
spec 
1) 12,700 General Electric -35A (4,000 | 555 LAC. 44,000 | 6x0.5in | Max range over |,500 | 15. 
Northrop F-89 Scor- over | General Electric 1-35 |8,000| over NA | NA | 4x20 Tandem sets. Radar 
pron (two-seater) 30,000 sso 
Republic F-84E 37 5 12,900 | Allison 4000 NA | over 6x0.5in2> 1,000 «Sin Range |.10) miles approx. | 15. 
| approx. | 40,000 ible) | Develop with 
i intakes, may have redar 
Republic XF-91 5,000 over NA. NA. Nd Nu ered variable | P. 
| 15,000 (and liquid rocket) 650 > 
FRANCE | 
Marcel Dassault M.D.- | 37 2) 12,300 | Hispano-Suiza Nene 5.000; 59 24250 S$ NA 4x20 Range with all tanks, over | LP. 
450 Ouragan | | i 1,100 mites. 
Sud-Ovest 5.06020 9% 17,637 | Hispano-Suiza Nene over 33,000 1 NA 6x20 | Max. duration 1.5 br. 
Espadon 600 
SWEDEN 
Saab +-29 | NA. | NA | de Havilland Ghost $000; 4650 NA NA (4220 Undercarrage retraces | LP. 
approx. | imo tusmlage. 
Contractions : |.R.C. initial rate of climb ; LS.—in service ; production ; Prototype ; Experimental (prod: nox 
information not available ; * Naval deck-tanding aircraft. 


of specialized design, many of them display some pre- 
eminent quality which prescribes their primary tactical 
role. Thus, the fast-climbing Meteor is first and foremost 
an intercepter ; the docile, lightly-loaded Vampire a high- 
altitude fighter (though equally effective in ground level 
attacks); and the exceptionally fast, but heavily loaded, 
Sabre is particularly suitable, in its present form, as a 
“‘chaser"’ or pursuit'’ machine. Naval deck-landing 
fighters, of which the Hawker Sea Hawk, Grumman 
Panther and McDonnell Banshee are typical, are generally 
**all-rounders'', though endurance is accentuated if their 
technical make-up. As a class they differ relatively little 
from land-based fighters, but they are subject to special 


requirements, and due attention will be paid to them. 
Irrespective of its particular application—-whether its 
adversaries be piston-engined heavy bombers, high-altitude 
ultra-fast jet bombers, short-range or long-range jet fighters 
—a fighter must possess a high maximum speed, in order 
to overhaul the enemy or otherwise to position itself advan- 
tageously for the attack. Superior speed enables the fighter 
pilot to choose the moment of joining combat and of dis 
engaging himself at will, and a high limiting Mach number, 
in which freedom froin compressibility is unplicit, is con 
ducive to accurate shooting and to the pilot's peace of 
mind. Over-target heights of 45-45,000ft already being 
attainable by jet bombers, it follows that defensive fighters 
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Fighters.. 


must pomess the greatest possible speed at altitude, and to 
this necessity much of the current activity in developing 
thrust-augmenting systems can be attributed; but for de- 
fence against fast, low-flying raiders and flying bouibs, 
sea-level performance remains vitally necessary. 

Factors governing the speed of a jet fighter are aero- 
dynamic cleanness, thrust, and wing loading. The com- 
pactness of the turbojet and elimination of the engine- 
cooling system have ailowed the attainment of Pro. cee 
lines well-nigh to perfection, while the thrust offered by 
units of this type (now upwards of 6,000 Ib static, without 
augmentation), in conjunction with an airframe of high 
aerodynamic efficiency, has already enabled a standard 
operational fighter, carrying full war load, to establish a 
world’s speed record of 670 m.p.h. at low level. Using 
thrust augmentation, in one instance by liquid injection 
and in the other by tailpipe afterburning reheat at 
least two types of fighter are reported to have achieved 
supersonic speed. It is important to appreciate, however, 
that the aircraft concerned in these unconfirmed perform- 
ances—the North American Sabre and Lockheed F-go-— 
may, in common with other American jet fighters, have 
wing loadings so high as to exert a marked effect on hand- 
ling qualities at altitude, and, while information on the 
performance of the newest American types is sparse, it 
seems not unjust to surmise that a striving for sheer speed 
may have had a prejudicial effect on other important 
aspects of their fighting effectiveness. 

Though the relative degree to which requirements are 
stressed will obviously depend on intended Service applica- 
tions, it may be presumed that climbing power is second 
in importance only to speed. Primary factors influencing 
rate of climb are thrust loading and wing loading, and it 
is not, therefore, surprising that British fighters, with 
advantages in both respects, should have displayed excep- 
tional climbing powers. With two Rolls-Royce Avons, for 
instance, an experimental Gloster Meteor has attained 
40,000ft in little more than four minutes, whereas for the 
standard Derwent-Meteor the corresponding time is slightly 
less than twelve minutes) A sustained climb to 56, 500ft 
in 23 min 50 sec has been accomplished by a Ghost-Vampire 
of standard span; 50,c00ft was reached in 13 min 30 sec. 

The table preceding this page provides some indication of 
the climbing powers of certain other types, together with 
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Rolls-Royce Nene 
is 3.65 hours, 


Attacker, 
turbojet static thrust. 


service ceiling and endurance. As for the diving capabilities 
of modern fighters, at least one, having back-swept wing 
and tail surfaces, is reported to have achieved Mach 1.05 
in a 35-deg dive and to have been prevented from attaining 
an ultimate figure of 1.275 only by structural restrictions, 
to be eliminated in a developed version. Indicative of the 
accelerations capable of being sustained by a present-day 
fighter in the hands of a first-class pilot wearing a G-suit 
was the performance of Sabres in last year's Thompson 
Trophy Race, when a 6-7g turn is said to have been held 
constantly, with turbulent air occasionally raising the load 
to 8-og. Local structural failures resulted. 

Other than the types named below, jet fighters in service 
or undergoing active development are low- or mid-wing 
monoplanes with a more-or-less conventional fuselage, or 
of nacelle-and-boom layout, with straight or swept-back 
wing and tail surfaces, and powered with one or two turbo- 
jets. The exceptions are the Saunders-Roe S.R./A1 flying- 
boat, with its high wing; the delta-wing Convair XF-92A 
(though bearing a fighter designation this is more strictly 
a research aircraft) ; and the tailless Chance Vought Cutlass. 

A fighter’s configuration varies according to the type, 
number and disposition of power units, the bulk and 
weight of armament, tankage, equipment and crew installa- 


Vickers-Supermarine 510 (Nene), an experimental Attacker development. 
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tions, and the of manceuvrability required at height. 
Design practice in relation to military requirements can 
best be studied, therefore, with respect to the major struc- 
tural components, services and equipment. It is appro- 
to 


i: 


spanwise drift of the boundary layer—an effective, if n 


perhaps, wholly satisfactory, expedient, pending the per | 


fection of means for controlling boundary layer behaviour 
in the region of the tips. The so-called “ crescent’ wing, 
with less rake on the outer than on the inner i 


those associated with the variable-sweepback arrangement 
now being studied in America. 

The wing of’a fighter must be designed with special 
regard to flexural stiffness and smoothness of surface. 
Cofventional aluminium-alloy construction is generally 
employed, but some interesting departures from conven- 
tional practice are now observed. In particular, increasing 
use is being made of magnesium alloys, and the Chance 
Vought Cutlass is reported to utilize these materials to a 


Hawker 1052 (Mane), Seu 


jet fighter—che Saynders-Roe 
itan-Vickers Bery! axial-flow 
Rolls-Royce Nene. 


Above : A unique British 
Below : Hawker Sea Hawk naval fighter with 


{ 
| 
super- 
tions of * q 
On the tailless Chance Vought Cutlass, leading-edge slats | 
are fitted alone and a droop-snoot,”’ camber-changing 4 
leading edge is showing good results on the Grumman (amy . .| 
7 Panther. The new McDonnell types have chordwise a 
“*fences,"’ located well outboard on the wings, to prevent 9% ey 
| 
may mitigate the tip-stalling danger. 
Unfortunately, the deficiencies of the swept wing are 4 
not wholly aerodynamic, for structurally a wing of this ; + ‘ ae 
sort is necessarily heavier than a corresponding straight ia e| 
wing. These inherent defects notwithstanding, fighters | q 
and high-speed research aircraft with raked wing and tail 
surfaces are performing well, and the first non-German e Al | 
fighter—the Sabre, already named—is now in 
service. With the exception of the Republic XF-91, which ae ee wag 
has reverse taper, wings are tapered in the normal sense. —* q nee 
. This last-named type, it may be noted, is further abnormal 
in having a variable-incidence wing which, in view of : ' rae 
its thickness/chord ratio, doubtless posed formidable 
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de Havilland Venom -bomber, Vv development, 


greater degree than any other fighter. An experimental 
wing for the Lockheed Shooting Star has been built in 
magnesium alloy, with resultant simplicity and—~by virtue 
of the thick skin-—favourable aerodynamic qualities. No 
substantial weight-saving is claimed in this instance, The 
Sabre has a very thin wing, swept back at 39 deg 
utilizing sandwich-type construction, with the stru 
material laminated between inner and outer tapered skins 
There are no nbs in the inner sections of the wing, at 
the root of which the skin is milled from sheet }in thick. 
Up to the present, designers have shown reluctance to 
use more than 45 degrees of sweep, but a 6o-deg angle 
may eventually become common. There is a large measure 
of agreement that the ultimate development of sweep-back 
will be the delta, or triangular, plan form, having very 
sharply swept leading edges and a near-straight trailing 
edge. Especially suitable for supersonic flight, this coo- 
figuration offers a favourable structural arrangement, a 
relatively small degree of stability change in the transonic 
régime and, if of lower aspect ratio than 2.5, elimination 
of tip stalling. Being deep in section, the classic Lippisch 
delta wing allows generous space for fuel and service load. 
Full-scale flight research with the Convair XF-92A delta 
is well advanced and new British designs of similar form 
are probably under development. A Martin-Baker pi t 


for a delta fighter has, in fact, been displayed as a m “ei 


but such information as has been released concerning the 
Avro 707 has not been linked with any fighter project. 
From America come reports of a Convair intercepter, de- 
signed in the light of experience with the XF-92A, and 
a twin-jet Douglas delta for the U.S. Navy. 

But the fighter designer is generally required to reconcile 
very high speed, for the attainment of which sharp sweep- 
back or the delta wing form are indicated, with tractability 
at altitude. In the latter respect British fighters in general, 
and the de Havilland family in particular, are at present un- 
surpassed. It will be appreciated that as height increases 


Gloster Meteor 8, a development of the Meteor 4, powered by 
two Rolls-Royce Derwent turbojets. 
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and the stalling speed rises, the range of speed between 
the stall and the onset of compressibility is reduced, and 
ultimately eliminated; therefore it becomes necessary to 
delay this occurrence to the highest possible altitude. Pre- 
requisites for good handling qualities at height are low 
wing loading (to allow high-g turns and pull-outs), low 
span loading, and low thrust loading, which together make 
for a small turning radius and high attainable ceiling. _ 
To enable the pilot to bring his guns to bear, precision 
of control is vital. In this connection it is a a = 
the ial long-span Ghost-Vampire which, on March 23rd, 
oa alent a world’s altitude record of 59,446ft, that 
no serious deterioration in handling qualities was noted 
at the highest altitudes. Stability remained good 
and, though the aircraft was sensitive fore and aft, it was 
flown “‘ hancls off '’ at its ceiling. It was further reported 
that there was no tendency to rapid, unheralded straying 
into a stall or compressibility trouble as a result of changes 
in thrust or flight path. At 60,cooft pressure-altitude there 
was a speed range of 35 m.p.h. (120-155 m.p-h indicated 
air speed), with a rapid improvement as altitude was de- 


de Havilland Sea Vampire naval fighter (Goblin). Note flap area and 
arrester hook on this Naval development of the Vampire. 


Fighters... : 
| 
ee de Havilland Vampire Type 113 two-seater night-fighter, fitted with i 
a D.H. Goblin 4 turbojet of 3,550!b static thrust. 
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British and American Single-jet 
Fighters, Depicted in “ Flight " Drawings 
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| Lockheed F-80 Shooting Star with Allison turbojet. | 
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| Hawker Sea Hawk naval fighter (Rolls-Royce Nene). | “% a 
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Above : An experimental tailless fighter—the U.S, Navy's Chance Vought Cutlass XF7U-1. 


Lockheed XF.90 "penetration" fighter. Below : McDonnell XF-85 
“parasite '' fighter, designed to be launched from the B-36 bomber. 


creased. Such exemplary behaviour, of course, is hardly 
to be expected of some later types of fighter which, though 
extremely fast at low and medium levels, are handicapped 
at altitude by high wing- and thrust-loadings. 

It will now be apparent that designers find themselves 
at grips with fundamental difficulties: they are attempting 
to secure yet higher maximum speed, without undue 
prejudice to the scarcely less vital requirements of rate 
of climb, ceiling, manauvrability at height (by which a 
smal) turning radius is particularly implied), and those 
precise flying qualities which ensure that an accurate inter- 
ception shall not be nulkfied by inability to administer the 
coup de grace. 

Before examining the fuselage as the major component 
next in importance to the wing, it is convenient to con- 
sider dive brakes, as adjuncts either to wing or fuselage. 
So effectively can these be used to aid manoeuvring that 
they may be considered as control surfaces. They allow 
speed to be reduced very rapidly on closing with an enemy 
(particularly necessary at night and in bad weather), and 
permit a fast dive from operational height to sea level 
without exceeding the permissible Mach number. They 
are further valuable as a means of steepening the dive. 
Indicative of their effectiveness is the dive-brake per- 
formance of the Meteor 4, which can be put into a 70-deg 
dive at 32,000ft, with turbojets running at 97 per cent 
r.p.m., and a descent made to 4,o00ft in about 14 min 
The deceleration produced by closing the throttles and 
opening the brakes reduces speed to about 0.6 of that 
due to gravity at 400 m.p.h. “‘ Decelerons,’’ combining 
the functions of ailerons, dive brakes and landing flaps, 
have been applied to the Northrop Scorpion, Intercon- 


Consolidated Vultee XF-92A, experimental precursor of a delta 
fighter for the U.S.AF. 
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North American F-86A Sabre, with (inset) YF-86D derivative, 


nection of the dive brakes with the Machmeter and A.S.1., 
whereby automatic extension of the brakes would prevent 
the attainment of undesirably high Mach values, is an 
obvious possibility. 

It will be seen that, in consequence of the thin aerofoil 
sections now general, the fuselage must accommodate the 
armament, built-in tankage, and, in most instances, the 
power plant—either wholly or in part. Moreover, in many 
instances components of the undercarriage must also be 
disposed Little wonder that new American “‘ penetra- 
tion’’ fighters have a 55-6oft fuselage! Among the better 
known and longer established fighter designs there are, 
of course, exceptions: thus, the Attacker has wing-mounted 
guns, and the Meteor’s power units are located outboard. 
But in general it is true to say that the fuselage, or—-with 
a twin boom layout—the nacelle, contains the propelling 
and- striking elements of the fighter, and that the wings 
and tail unit, except in so far as they may house the 
undercarriage, are principally of aerodynamic significance, 
though incidentally useful for the attachment of auxiliary 
fuel tanks. 

Changes in fuselage shape since the turbojet was stan- 
dardized have included a tendency towards increased fine- 
ness ratios, which becomes particularly noticeable as 
axial-flow turbojets are more generally installed ; refined 
nose lines (sharply pointed in the newest and fastest 
designs}; and advancement of the cockpit towards the 
nose. Skins have been thickened, with structural and 
aerodynamic advantage, and some extraordinarily clean 
and beautiful shapes are in evidence. Power units mounted 
entirely apart from the fuselage are now uncommon, and 
in general it is correct to say that the internal economy of 
a jet fighter’s fuselage is governed by the type and dis- 
position of the power plant, the run of associated intake 
ducting and tail pipe(s), the extent of fuel tankage, the 
character and bulk of military equipment, and the nature 
of crew-provision, All these factors will be separately 
treated, but having now disposed of the wing and fuselage, 
it is, perhaps, fitting to consider the tail unit and controls, 
so completing our survey of the airframe proper. 

Fighter configurations include what may be called the 
conventional, i.e., having vertical and horizontal! tail sur 
faces mounted on the fuselage, or attached by booms to 
the wing / nacelle assembly ; the semi-tailless, with no hori- 
zontal tail surfaces ; the tajlless ; and the delta. Of types 
extant, only one—the Cutlass—diverges from the “‘con- 
ventional '’ formula, though two high-speed research air- 
craft (D.H.108 and Northrop X-4) are semi-tailless, and 
the Convair XF-92A and Avro 707 are of pure-delta form. 
While offering an important drag reduction, the semi- 
tailless and tailless layouts have the inherent disadvantage 
of short ‘‘elevon"’ or ‘‘ailevator’’ control leverage—a 
factor of importance in combat. 

[hough conventional balanced ailerons are giving place 
to power-assisted surfaces, spring-tab systems continue to 
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Below : Republic XF-91 turbojet-cum-rocket intercepter 
— 
McDonnell XF-88 ** penetration "’ fighter (two Westinghouse }-34). 
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Northrop F-89 Scorpion 
show excellent results on the Hawker jet fighters. It is 


rates of roll are possible, bu t these are considered 


trated on the turbojet (the universally accepted 
mover for fighters) and, to a lesser extent, the rocket. No 


account will be taken of the ram-jet, or athodyd, 
it is recognized that this form of power plant may find an 
tion in supersonic fighters. 
t is significant that, whereas the 


peo 
pe climb and combat at high alti- 

the German Me 263 


Avro Canada CF-100 


— — 
Vickers Supermarine Seafire | 
wn that the Shooting Star system, when using a power- | 
Soa ow can be attained at intermediate heights, and much higher ea 
a \Z | 
menal 
be the Thunderjet was the first to have an automatically | 
adjusted aileron booster system to vary the application of 
lateral control is evident in the French N.C.1080 na 
fighter, which has no ailerons in the normal sense, but 
aircraft, it must be notified at though the 
ae T Havilland Vampire piston-engined Hawker Fury and D.H. Hornet families, - 
and, in America, the Grumman Bearcat, continue in pro- 
. duction, the reciprocating engine has been honourably dis- a 
— missed from this review, allowing attention to be concen- 1: 
for his turbojet the most direct intake—free from struc- 
tural or other impediment to the incoming air—and a 
tailpipe of optimum length, the aircraft designer must 
Gloster £.1/44 balance these considerations against the need for marrying 
ae power plant and airframe with the minimum of aerody- 
namic interference, and without undue prejudice to tan- 
kage, armament, pilot’s position or, in the case of new all- 
weather fighters, radar. Of these items tankage is of para- 4 
mount importance, for not only is the — 
All jet fighters now in being have one or two turbojets, 
with or without a thrust-augmenting system in the form 
eo Hawker Sea Hawk tudes. The on es 
= is the Soviet d 
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Lockheed F-94 


Three distinct forms of turbojet are currently being 
installed: the classic Whittle type, with double-sided, cen 
trifugal compressor, represented by the Rolls Royce Der- 
went, Nene, and Tay; the centrifugal form, with single- 
sided compressor (de Havilland Ghost); and the axial-flow 


being increasingly adopted throughout the world, by reason 
of its slim form, high compression ratio and resulting lower 
specific consumption. Certain of the light, simple and very 
reliable centrifugal units already in service, however, seern 
amenable to extensive development, and models develop- 
ing well over 6,c00 Ib thrust (comparable with the most 
powerful axials now in prociuction) are certain to be an- 
nounced within a few months. 

With the possible exception of the Soviet hg ete which, 
in effect, has its axial-flow unit underslung from the for- 
ward body and ejecting beneath the rear fuselage, current 
single-jet fighters mount the jet unit wholly within the 
fuselage or nacelle. The wartime He 162 Volksjager, how- 
ever, had a turbojet superimposed on the fuselage, and 
there were other German designs for fighters with a single 
jet unit underslung at one of several possible positions. 

Being short in length, a centrifugal unit, like the Nene 
or Ghost, is suitable for inter-spar mounting, whereas a 
longer axial unit may have to be disposed above or below. 
With a “‘ buried "’ fuselage installation the air may be taken 
in through a nose duct (Thunderjet); through wing-root 
intakes (D.H. and Hawker fighters); side intakes (Attacker 
and Shooting Star); underslung intakes (first prototype 
S.O. Espadon); or upper-fuselage intakes (Avro 707). 

An obvious disadvantage of the nose intake is the im- 
possibility of mounting equipment in the forward tip of 
the fuselage. A requirement for forward-mounted radar in 
the nose-entry Thunderjet, for instance, has led the 
Republic Company to collaborate with the N.A.C.A. in de- 
veloping flush side-inlet ducts. The new ducts were con- 
sidered to give the desired flow characteristics and pres- 
sure recoveries, provide ample room for equipment, and 
necessitate the minimum of change in structural and acro- 
dyuamic characteristics. Rate of climb is reported to be 
improved and in other respects performance equals that of 


Douglas F3D-! Skyknight 


numerically the most common—at least in Great Britain, a 
the U.S.A. and on the Continent—-the axial-flow unit is : ss 
] 
‘ 
Republic F-84 Thunderjet Wa 
kx 
rate Northrop F-89 Scorpion 
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Fighters.. 


the normal Thunderjet. However efficient an intake may 
be in respect of energy recovery and thrust increase, the 
designer must ensure that these advantages are not can- 
celled out by increased aerodynamic drag. 

the new Hawker fighters, having pipe and 
twin exits partially countersunk into the fuselage batted the 
wing roots, and the Swedish SAAB-29, from which the jet 
sircam is ejected through a short tailpipe forward of the 
empennage. Though, as affecting a simple turbojet, a lng 


Shooting 
Star night fighter (F-94) and Chance Vought Pirate. That 
a long tailpype and spoiled fuselage lines are not insepar 
able from “' reheat "’ is proved by the XF-88, with prow i 
developed short afterburners and F-86D. 


if not the whole, of a rocket unit in the fuselage; so the 
latest Hawker airframes, with their sweeping lower-fuselage 
lines, appear especially suitable for the installation of an 
auxiliary rocket unit in the lower rear body. 

For take-off the most heavily loaded American fighters 
are occasionally given rocket assistance. The Shooting 
Star, for instance, has provision for two JATO units, each 
of 1,000 Ib thrust. No British land-based fighter requires 
such aid. 

A twin-jet fighter affords a greater safety margin than a 
single-jet type, especially at night or in bad weather, 
and, if the jets are mounted near the centre-line, allows 
economical cruising on a single unit. In laying out a twin- 
jet fighter a designer has the choice of attaching the power 
units to the wing outboard of the fuselage; of burying them 
in the wing roots; countersinking them partially into the 
fuselage sides, placing them above and/or below the fuse- 
lage; or—in the case of an internal installation—<i 
them side by side, superimposed or -lassic 
examples of outboard wing installations are the Gloster 
Meteor and the Me262A. Both are of wartime design, but 


De Havilland Sea Hornet fighters aboard H.M.S. implocable. 
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McDonnell F2H-1 Banshee naval fighter (two Westinghouse J-34) 


their basic layout, which is obviously beneficial to main- 
tenance, is by no means obsolete and is, in fact, uced 
in the all-weather Curtiss F-87 and the English Electric 
Canberra, a light bomber with potentialities as a fighter. 
Wing-root mounting (which introduces the difficulty of 
transferring spar loads) is illustrated by the McDonnell 
naval fighters and Vought Cutlass, while the twin jet- 
units of the Avro Canada C]*-100, Northrop S and 
Douglas Skyknight are beilt in to the sides of the 
fuselage. The hull of the S.R./ Ax flying boat is distended 
to allow the twin Metrovick Beryls (mounted side by side, 
and fed by a bow intake) to discharge aft of the wing. 
“Ihe: of an underslung installation is the Sovict 

plants of the following fighters are 
way in Lockheed XF-go (side-by-side units, out- 
lets at rear of fuselage); McDonnell XF-88 (side-by-sile 
units, outlets in lower fuselage); French S.E. ae fighter / 
attack aircraft (staggered units, outlets in tail 

On of accessibility, it will be observed that 
the Vampire, by virtue of its short nacelle, completely 
detachable cowlings, and the single-sided impeller of its 
turbojet, is advantageously placed, as is the Meteor, with 
its outboard nacelles. In the Sabre, ‘ ing Star and 
Thunderjet the rear fuselage is detachable as a unit, allow- 
ing access to the turbojet and permitting rapid replace- 
ment. The twin axial-flow units in the wing roots of 
McDonnell naval fighters can be withdrawn rearwards. 

With intakes located some distance aft along the fuse- 
lage (which arrangement, by leaving the nose section free 
for the cockpit and service equipment, is gaining in popu- 
larity), it becomes necessary to dispose of the boundary 
layer at the intakes. This can be accomplished either by 
suction slots, as on the Supermarine and Hawker fighters; 
by providing shoulders, exemplified by the Venom and 
Avro CF-100 ; or by ing the intake scoop(s) to stand 
proud of the fuselage (first Espadon prototype, now being 
redesigned). Where it is proposed to cruise on one of two 
turbojets, or to provide for failure, as on the McDonnell 
Phantom, the intakes are provided with controllable 
shutters, to permit closure of a duct to an inoperative unit. 

Fuel tankage on a typical jet fighter is mainly in the 
fuselage, the wings in general being too thin, but auxiliary 
jettisonable tanks of substantial capacity can be carried 
beneath the fuselage (if ground clearance allows), at the 
wing tips, or—where sharp sweep or other considerations 
render tip-mounting impossible due to consideration of 
c.g. displacement-—-beneath the wing, as on the Sabre. 
The tip tanks in the Lockheed XF-go hold 180 gallons 
each, and a 250-gallon ventral tank has been developed for 
the Supermarine Attacker. With a multiplicity of tanks 
it is necessary to provide an automatic transfer system to 
retain the c.g. within limits as fuel is consumed. Bag-type 
tanks are now commonly employed. 

There is no indication that the Deichselschlepp 
towed-tank arrangement, as studied jointly by Messer- 
schmitt and Arado late in the war, and intended for the 
Me 262 and Ar 234, has found any favour with British 
or American authorities, but the feasibility of refuelling 
jet fighters in the air was demonstrated by Flight 
Refuelling, Ltd., during August last year, when a Meteor 
3, its tanks replenished ten times from a converted Avro 
Lancaster, remained airborne for twelve hours. 

In all jet fighters, other than the Soviet Yak-15, the 


| 

ee burner is to be incorporated, though this somewhat bulky . : 
ag fitment, in tarn, may mar the original fuselage lines. This : 
Republic's F-91 intercepter is the only fighter known 
ee to be flying with both turbojet and rocket power. The 
es prototype has four solid-fuel rocket motors, disposed in =a 
oe fairings above and below the turbojet nozzle in the ex- 

4 treme tail, but a Curtiss-Wright XRLCW-1 liquid rocket ; 
3 
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North-American FJ-1 Fury naval fighter (General Electric }-35). 
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cockpit is located well forward, and allows an 
excellent field of view for take-off, landing, climbing and 
fighting. Whereas the later types of piston-engined 
fighters afforded a downward view of, say, 5 deg, over 
the nose, an angle of 17 deg is now attainable. The cockpit 
is, of course, pressurized, and may be automatically air- 
conditioned, and the seats on all the newest types can 
be ejected to enable the pilot to escape at speeds of over 
500 m.p.h. There is a strong opinion in some quarters 
that in a two-seater night-and- all-weather fighter a side- 


out, though it may be noted that in the Northrop Scorpion 
and Avro Canada CF-100 the pilot and radar operator 
have tandem seats. 

In the latest form of Martin-Baker ejector seat the pilot's 
parachute, stowed in the seat chassis, is opened auto- 
matically, even though the pilot may be rendered un- 
conscious after leaving the aircraft. So long as the face 
blind is pulled down, safe ejection is assured. On ejection, 
a time switch is triggered for a period of six to nine seconds, 
after which a drogue parachute is released from the seat 
and automatically pulls out the pilot’s 28ft canopy, 
simultaneously releasing him from his seat harness. The 
time switch is barostatically controlled so that, although 
ejection may take place at any height, the switch will 
not operate until the seated pilot has fallen to 10,o00ft, 
at which point separation occurs. 

Emergency exit is normally made upwards but on the 
Douglas Skyknight, which has an abnormally tall fin, there 
is an escape chute extending from the cockpit to the fuse- 
lage underside. The first dircraft with a self-contained 
jettisonable fuselage section, embodying the cockpit (this 
so-called ‘‘capsule’’ feature may become common on 
fighters), is the Douglas Skyrocket high-speed research 
machine 


Whereas a conventionally seated pilot can withstand only 
about 5g without blacking out, the prone position may 
allow him to tolerate 12g, and accelerations of this order 
have already been recorded with a ‘‘live’’ test rig. Con- 


A single-jet Hawker Sea Hawk (left) is shown with folded wings for comparison with a twin-jet McDonnell Banshee. 


comitant benefits are reduction of fuselage drag, elimina- 
tion of the conventional cockpit canopy, and lessening of 
the fatigue danger. An American prone position “ bed’ 
is of nylon netting, arranged to conform to body contours 
and having an adjustable abdominal support. There is 
a padded jaw-rest, likewise adjustable, and a counter- 
weighted support to relieve neck-strain. After tests in 
the nose of a converted Fortress bomber, this type of 
position will be applied to a Lockheed Shooting Star 

Although the armament and other military equipment 
has not yet been discussed, some idea may have been 
conveyed of the extent to which the power plant and crew 
provision may occupy fuselage space. In general it is 
difficult to house the retracted undercarriage in the fuse- 
lage, but the Swedish SAAB J-29 has a body of large cross- 
section, which serves not only to house the wheels but is 
used for the attachment of the unde 

Tyre width and wheel diameter are major considerations 
for convenience of wing stowage, and American designers 
are turning increasingly to high-pressure tyres and multiple 
wheel units, exemplified in the Republic XF-o1, with its 
smal] tandem wheels retracting outwards into the wing 
tips. Duplication of wheels is, of course, a valuable safety 
feature. In certain instances high-pressure tyres are fitted 
for operation from norma! airfi-lds and runways, and low- 
pressure tyres, with special fairings, for rough-surface work. 

Only two types of jet fighter—the Supermarine Attacker 
and 510—have a tail-down undercarriage, and their makers 
express themselves well pleased with the weight-saving 
thereby effected. 

The possibilities of jettisonable wheels, used in conjunc 
tion with a landing skid, were demonstrated by the war- 
time Me 163 rocket-powered intercepter, and a land ae 
skid is also a feature of the McDonnell XF-85 air-launc 

‘* parasite "’ fighter, stowed semi-internally in the bomb bay 
of a B-29 or B-36 bomber. The pilot of the XF-85 having 
failed to engage with a trapeze lowered from the parent 
bomber, he was twice obliged, during early tests, to set 
the tiny fighter down on its skid at a speed in the neighbour 
hood of 170 m.p.h. 


Grumman Panther naval fighter jettisoning fuel from tp tanks. 


by side or staggered seating arrangement is greatly 
superior, from an operational standpoint, to a tandem lay a 
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The Swedish Saab powered by a de Havilland Ghost. 


The benefits promised by elimination of the wheel under- 
carriage, which becomes possible with the flexible flight 
decks already developed in Great Britain, are of greater 
moment than is, perhaps, generally appreciated. Weight, 
amounting, to 5 per cent of the total, should be readily 
saved, allowing commensurate augmentation of perform 
ance, range or armament. Not only may the design of 
aircraft carriers be revolutionized, for long flight decks 
will be rendered unnecessary, but naval craft of several 
classes may serve as mother ships, thereby extending the 
defensive and offensive power of the Fleet. The ultimate 
influence of the flexible-deck-cum-wheelless-fighter tech- 
nique, however, seems unlikely to remain a naval preroga 
tive and may conceivably be adopted on a restricted scale 
for land-based intercepter operations, the fighters, as on 
a ship, being accelerated at take-off. The first “’ flexible 
deck "' experiments in Great Britain were, indeed, con- 
ducted ashore-—-at the Royal Aircraft Establishment— 
utilizing specially reinforced Vampires. Provision has been 
made for retracting flaps and dive brakes at the instant 
of touch-down to avoid structural damage. Many success- 
ful landings have been effected on the flexible flight deck 
of H.M.S. Warrior. 

For operation from water Saunders-Roe, Ltd., have 
developed their S.R./A1, to which reference has already 
been made, and in America Convair are said to be building 
a machine—the Skate—of somewhat similar type. Hall- 
drag notwithstanding, the attains over 500 m.p.h 
and is highly manceuvrable, but now that speeds of 650 
m.p.h. and higher promise to become general within a few 
years, the conventional flying boat will be placed at an 
increasing disadvantage. 

Having now examined the fighter's airframe, its power 
plant, tankage, and means of taking off and landing, the 
moment has arrived to take stock of its armament, for 
the effective employment of which the aircraft is, after all, 
designed. Though ramming was practised by the Soviet 
and Japanese Air Forces and was considered by the Ger- 
mans (and--in the specially arnnoured, but now aban- 
doned, Northrop XP-79—by the Americans also), the 
weapons of the modern fighter are automatic guns, multiple 
rocket projectiles, large proximity-fused missiles and 
special homing or guided missiles (likewise having 
proximity fuses) 

The standard armament of British fighters remains as 


Soviet Me 263 development, with liquid-fuel rocket. 


Top: Saab J-21R (Goblin) ; below: Marcel Dassault Ouragan (Nene). 


four 20 mm Hispano guns for which the Meteor carries 770, 
the Vampire 600, and the Attacker 624 rounds. Some of 
the newer American fighters have similar armament, and 
at least one type mounts six 20 mm guns, but the o.sin 
improved M-3 Browning-type gun, firing at about 1,200 
r.p.m., still predominates in the U.S.A., supplemented by 
a few installations of 0.6in guns (muzzle velocity 3,300 ft/ 
sec) on naval aircraft. For its six o.5in guns the Shooting 
Star carries 1,800 rounds. The Soviet Air Force uses a 
12.7 mm gun in addition to 20-23 mm, and larger-bore 
weapons, while the French and other Western Union 
nations standardize on 20 mm armament, in conformity 
with British practice. Except in the case of the Attacker, 
all British jet fighters have fuselage-mounted guns, but, 
though the Vampire 113 night fighter retains the fuselage 
installation, it might be necessary with other radar- 
equipped adaptations to transfer the guns from the nose 
to the wing. 

The armament problem as affecting fighters is primarily 
one of inflicting the maximum damage in the shortest pos- 
sible time. In countering the atomic-bomb carrier the 
fighter must be able to deliver a knock-down blow the 
instant it has closed with a raider, and the armament to 
accomplish this may exert an important effect on the design 
of the aircraft. Weapons (other than fixed guns as in 
service to-day) may be listed as follows: (1) Large-bore 
automatic guns of 30-75 mm calibre, exemplified by 
the German low-velocity MK 108 and _ high-velocity 
MG 213/40. (2) Small<calibre rocket projectiles (typified 
by the German 55 mm R4M), in multiple installations or 
with an automatic launcher. (At least 36 of these could 
be carried by a present-day fighter and would be especially 
valuable in head-on attacks for disrupting formations of 
heavily armed bombers.) (3) Large, proximity-fused 
missiles, possibly launched from a recoilless gun, in which 
gas momentum would balance that of the missile. (4) Guided 
missiles, of which the German X-4 was an elementary form 
(5) Homing missile (e.g., Ryan Firebird). 

Careful fairing or internal stowage for projectiles will, 
of course, be necessary if the Mach number of the fighter 
which carries them is not to be drastically reduced, and if 
(in the case of unguided projectiles) undue ballistic spread 
is to be avoided. The recoilless gun will bring its own 
problems, of which the rearward-discharged gases and feed- 
ing of the abnormally bulky ammunition are but two. 


Mig-9, with axial-flow turbojets. 
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Top : below ; Sud-Ovest 


Finally, it can be said that the resuscitation of movable, 
‘aimable’’ guns now appears to be a possibility, though 
the installations—of axially restricted type—would bear 
little resemblance to those dating from pre-war years. 
For crew protection it is common to provide 
steel and laminated dural armour and bullet-resisting 
windscreens. Titanium is being used aaa, 
Gunsights on new British fighters are retractable, to 
improve view for search. Concerning the later types of 
sight and airborne fighter radar, there is little information 
to draw upon, though reference has been made in the 
American press to the British A.I.Mk.9. lock-follow 
system in which a graticule, air , horizon and target 
ure projected on the windscreen so that the pilot need not 
remove his eyes from the night sky. When contact is 
made, radar and automatic pilot are so interconnected that, 
in theory, the fighter and its quarry remain in contact until 
the autopilot is disconnected. A range of nearly 20 miles 
is reported for the radar in the Douglas Skyknight. Radar- 
controlled armament is already being installed in the 
McDonnell Banshee. 

Of instruments, it may be remarked that those of gyro- 


Space for this gear must be found in the all-weather fighter 
and even the specialized intercepter may be required to 
carry a navigational aid. I.F.F. (identification, friend 
or foe) equipment continues to be required. 


Soviet single-jet fighter (possibly of Yak design). 


ranging from 55-60 Ib/sq ft, naval 
loaded to 35-50 Ib/aq ft. 


(presa 

the Sea Hawk) with a land-based machine, possibly simi- 

lar to the P.1040, and quotes the following relative figures : 

Max. Speed All-ap weight Max. Speed 
weight 

Over 11,000 Ib Over 600 m.p.h. Over 12,000 Ib Approx.600m.p.h. 


sting 170 176 

Flaps .. 17° 

Increased area 42 

Strengthening » 
Total 202 444 

Arresting 26 

Assisted take-off ao 35 
Total as 146 

Increased absorption 20 61 
Total “a 87 

Radio .. 35 3 

Navigational akts 5 

Electrical ee 22 23 

Miscellaneous 43 46 
Total 105 240 
Total increase (approx.) 45 
The absence of involves the use of 


Soviet Yak-3 fighter fitted with a VK-107 engine. 5 
That discussion of the design and equipment of naval iy 
4 fighters should have been deferred until the conclusion of i 
| this review im no wise signifies under-estimation of their 
po a |. i importance; but the Fleet fighter of to-day is so closely 
~ "an —— related to its opposite number ashore that, with the single * 
a vy qualification that sweepback is slower to come into its own : 
in naval service, the foregoing survey of fighter design 
» " i features applies in essence to naval types. There are, how- : 
( : ever, certain characteristics which must be emphasized 
af for compliance with naval requirements. Principal among or: 
these are docility at take-off and landing, which may poste- ie 
‘ late greater wing area and more elaborate high-lift devices ; eae 
the largest possible fuel capacity ; and a wide field of view, Bl 
especially - over the nose Whereas land-based fighters 
designer of the Hawker Sea Hawk, depicted in a ¢ a | 
drawing on a preceding page has compared a naval fighter : = . 
The same designer has further prepared the following a 
table to convey an idea of the weight increases necessary at 
to “‘navalize’’ reasonably similar piston-engined and jet 
fighters : da 
fighter ter 
| ag 
attitude limits are exceeded they may “‘topple."’ Non- i 
. Moreover, where instruments are dependent upon ES 
the aircraft electrica] system, battle damage might leave the | a 
pilot without an indication of attitude, against which con- xy 
; tingeacy the compressed-air bleed from the turbojet com- . 
indicator is one safeguard. & 
. ile touching the subject of instrumentation it may further pe 
be observed that present methods of computing turbo- 
jet thrust are at best elementary, and new, accurate, thrust a. 
indicators may be looked for in the immediate future. ‘ 
if Improved fuel flowmeters and contents gauges are being ‘ 
studied, and a dial indicating remaining time of flight may ; 
soon be added to the fighter’s array of instruments. —_ = 
With high priority, development is under way of light, special devices for the coatrol of Bit and drag during jar 
compact, navigational aids for fighters and of equipment ing: on the Supermarine Attacker, for instance, the pilot 
; — : Pe. approaches at a fixed throttle setting and controls the 
approach path by means of specially developed spoilers. 
: extending them fully on being given the “cut” signal ‘ 
by the “batsman.” Angle-of-attack indicators and stall- 
La-tl fighter, a widely used Soviet type. 
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A D.H. Vampire 5 fighter-bomber simulating a skip-bombing run. 


HE low-level attack aircraft most commonly in service 
| are standard single-seat fighter-bombers, though the 
American Army has advocated development of 
specialized types and has investigated the potentialities 
of the Skyraider and Mauler dive-bomber /torpedo-carnier. 
These naval machines appeared especially attractive by 
virtue of their heavy and widely variable armament loads, 
but proved too slow for Army needs. The Soviet Ilyushin 
series of single-engined two-seaters, heavily protected by 
armour plate, and armed with large-bore guns, bombs and 
R.P s, are the only truly specialized low-attack aircraft in 
service 

The English Electric Canberra, discussed at some length 
under the heading Bombers, is manifestly endowed with 
qualities necessary in a low-level ‘‘ attack bomber,’ among 
which a high degree of manceuvrability at sea level is 
paramount. Though in the design of the American F-90 
and |°-88 fighters ground support was given special con- 
sideration, these types, if adopted for service, would be 
supplemented by specially designed tactical bombers in the 
class of the North American B-45 and Martin XB-51. 

High fuel consumption at low levels is, of course, a 
severe handicap, but otherwise most present-day jet fighters 
are eminently suitable for attacks on pinpoint targets or 
military concentrations. They are certainly less vulner 
able than wartime fighter-bombers powered with liquid 
cooled piston engines. The pilot’s field of view is good 
and there is no engine torque to affect aim, though at 
high speeds the aircraft are relatively sensitive to turbulent 
air. Cell-type tanks may be used to guard against total 
loss of fuel as a result of a hit. 

Typical British and American fighters used for diving 
and low flying attacks are readily adaptable for carrying 
bombs, R.P.s, incendiary or anti-personne! clusters, napalm 
incendiary tanks, of smoke-curtain installations The 
Hawker Fury takes any of the following loads, additional! 
in every case to four 20 mm guns with 580 rounds: two 
1,000-lb bombs; twelve jin R.P.s (60-Ib heads); twelve 
sin R.P.s (60- heads); four R.P.s (180-1b heads); two 
s00-lb bombs and 2 R.P.s (180-1b heads); two clusters 
of anti-personnel bombs and two 45-gall drop tanks; or 
two smoke-curtain installations. The heaviest defensive 
loads yet carried by a jet fighter-bomber—the Thunderjet 
are thirty-two sin R.P.s, or twelve of these relatively small 
projectiles and two 11.75in, 1,200-lb ‘Tiny R.P.s, 
additional in each case to six M-3 guns (0.5in). Some 
flights have been made with the mixed R.P. load, tip tanks 
and J.A.T.O. assistance, at a weight of 24,000 Ib. The 
Vampire 5 and Meteor 4 take two 1,000-lb Lombs, or two 
§00- pounders and eight R.P.s 

It should be noted that, since the trajectories of normal 
aircraft guns and R.P.s do not coincide, the simultaneous 
use of both weapons is generally impracticable 


Possible loads of the Hawker Sea Fury. 
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The Hawker Fury, as shown above, is well suited for “ Tac.-R."" 


OLLECTION of intelligence for an arm 

through the medium of visual and photographic 

reconnaissance in the battle area—and the control of 
the fire of medium and heavy guns are primary tasks of 
the tactical reconnaissance (or, more descriptively, fighter 
reconnaissance) aircraft. Requirements include an en- 


durance of two to three hours (this is difficult to attain 
with present-day jet fighters operating at low altitudes) ; 

high speed ; heavy armament (according to British views, 
at least) ; a wide field of view for the pilot; provision for 
oblique, and probably forward-facing, cameras (in the use 
of these the smoothness of the jet aircraft is an important 
asset) ; and the latest low-level navigational equipment. 


Spotting 
“Liaison 


Heston A.2/45 experimental A.O.P. aircraft (D.H. Gipsy Queen). 
Below: Auster A.O.P. aircraft to same specification as above. 


FLIGHT, 


Nose of Lockheed RF-80, showing (right) the camera installation 


Versions of the Spitfire continue to give good service 
in the fighter reconnaissance role, but up to the present no 
jet aircraft to displace this type in R.A.F. service has been 
announced. An adajtation of the Meteor, which has a 
sea-level speed of 585 m.p.h., would appear suitable, but 
it must be recognize that the external tanks necessary 
on this and comparable fighters are very vulnerable to 
light flak. 

A typical piston-engined fighter, the Hawker Fury. is 
provided with two F'.24 cameras, one for vertical, and 
the other for oblique, photography. The lens of the 
vertical camera can vary in focal length from sin to 20in, 
and that of the oblique camera from Sin to 20in 


possessing obvious advantages in the per. 
formance of vatious army tion tasks (among 
which casualty evacuation is not the least important), 
rotating-wing aircraft have not yet seriously challenged the 
specialized fixed-wing machines similar to those illustrated 
herewith. The range of duties for which such types are 
suitable is remarkably broad, and includes artillery spot- 
ting, photography, cable-laying, supply delivery, and 
ground-to-air pick-up. Requirements can be briefly stated 
as: unusually wide field of view for the pilot and observer ; 
short take-off and landing runs; a good initial rate of 
climb ; exceptional slow-flying qualities ; and main- 
tenance in the field. Some interesting high lift-devices are 
to be seen on aircraft of this class. 

. Variants of the Auster A.O.P. (air observation post) 
type, with Gipsy Major engine, remain standard equip- 
ment in the British forces, but to meet an army demaad 
for an A.O.P. to carry more complete equipment, a heavier 
Auster was built to the A.2/45 specification. Tlis machine 
is fitted with a 250 h.p. Gipsy Queen engine and has 
built-in leading-edge slots ahead of the slotted ailerons. 
Armour plate can be installed for certain duties and anny 
radio is mounted on the pilot's instrument board. A hand- 
held F.24 or K.20 camera can be operated by the observer 
through hinged windows in the rear cockpit. A rate of 
climb of 740 ft/min and a take-off run, to clear sft, 
of 300 yd are reported, and the landing run——likewise from 
sott—is 275 yd. A highly interesting pusher-type aircraft 
was built by Heston Aircraft to the same specification. 
Full-span slotted flaps and leading-edge slots are features 
of this type, which flies at a gross weight of 3,050 Ib. 

A far lighter machine than the Auster A.2/45 (2,050 Ib 
gross weight, against 3,365 Ib) is the Boeing XL-15. This 
type, of only by clears a soft screen after a take-off 
run of 200 yd and over a soft obstacle in 175 yd. 
It t can be quickly dismantled and loaded on a 2}-ton truck 
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Avro Lincoln(four |Merlin}-rearguars of the Old Brigade.” 


HETHER bombers be graded according to range 
or as “' strategical’’ or “‘tactical,’’ there is a risk 
of obscuring their true status by the use of exped- 
ient terminology. The prefixes “‘light,’’ ‘‘ medium’ and 
“heavy '* are likewise unsatisfactory, unless duly qualified, 
for totally new values have been superimposed on the 
bombex picture. Recourse to such terms as “‘ global’’ can 
further misguide the inquirer. It so happens that—anlike 
fighterys—the bombers now in service or on test are so few 
that it is possible to enumerate those worthy of considera- 
tion on the fingers of both hands, enabling the principal 
types to be considered individually. Segregation of the 
jet from the piston-engined types is allowable and con- 
venient. 
Bombers with piston engines as their source 
of power are: (a) the Convair B-36—abnormally large and 
heavy, with an exceptional bomb capacity and range; 
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Though Very Advanced 
Jet-propelled Types are 
Being Developed, Piston- 
engined Bombers Still 
Preponderate in the 

Air Forces of the Powers 


(b) Avro Lincoln, Boeing B-29 and B-50, and Tu-170— 
smaller, and with less capacity, but suitable, with flight 
refuelling, for very long-range operation ; and (c) the so- 
called “‘tactical’’ bombers-—exemplified by the Brigand, 
Dougias B-26, Tu-2, and certain uito variants. All 
these types, with the addition of a small number of R.A-F. 
Mosquitoes equipped for target-marking, are in regular 
operation. 

Of the jet bombers, only one—the North American B-45 
Tornado, is known to be in squadron service ; operation- 
ally it corresponds with the B-26 and Brigand. Others 
under active development are the versatile English Electric 
Canberra, now in production ; at least two designs of Russo- 
Germanic conception; the army-support Martin XB-5: ; 
the Boeing X13-47 Stratojet (already being built in series), 
and—largest, and having the longest range, though not in 
quantity production—the Northrop YB-49 flying wing. Of 


This fromtal aspect of the Canberra scales with the views opposite. 
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Tractable, versatile, and of high all-round performance—the English Electric Canberra bomber (two Rolls-Royce Avon turbojets). 


British designs later than the Canberra it can be said that 
one, at least, will be a four-jet type, comparable in per- 
formance with the English Electric bomber but having a 
longer radius of action. No bomber with turboprop power 
is known to be under development in any country. 
Piston-engined types now current (the B-36 and B-50 are 
the prime examples) will continue to serve for many years 
and accordingly are later examined in some detail. Of the 
B-36, now in regular squadron service with the U.S.A.F., 
more has been spoken and written in criticism and vindica- 
tion than of any other aircraft—not excluding the Braba- 
zon, an airliner of almost identical size, though of lighter 
gross weight. Space does not allow representation of all 
the theories, technical and tactical, propounded at the time 
of an American governmental inquiry into charges of irregu- 
larity in the purchasing of the B-36, but some piquant 
observations by ‘’ Favonius,’’ in Flight of May 12th, 1949, 
are commended to the interested reader, with the proviso 
that he duly notes the verdict of Mr. Carl A. Vinson, chair- 
man of the House Armed Services Committee—that “‘ there 
has been very substantial and very compelling evidence 
that the Air Force has selected this bomber, and procured 
this bomber, solely on the grounds that it is the best air- 
craft for its purpose available to the nation to-day."’ 
Criticism of the B-36 has stemmed largely from its sup- 
posed vulnerability to fighter action, but as so often proved 
true in military flying, theory has been shaken, if not 
shattered, by practical demonstration. It is true that the 
fighters matched against this bomber during trials last 
year were exclusively U.S.A.F. types, and, this being so, 


Boeing XB-47 Stratojet with its General Electric J-47 turbojets. 


were not (as intimated in the preceding survey) dis- 
tinguished for their performance at extreme height. Never- 
theless, it is well to ponder the difficulties of destroying a 
high-altitude bomber, even though this might be flying— 
like the B-36—only moderately fast. First, there is the 
consideration that early-warning radar development appears 
to have fallen seriously behind aircraft progress, both in 
effectiveness and quantity available. No Power, in fact, 
is within sight of adequate provision for early warning. 

It may be assumed for our purpose, however, that a 
bomber has been located at 40,cooft. The next move, then, 
will obviously be the “‘scrambling’’ of the fighter and 
its direction on to the bomber, a procedure which, pending 
the general adoption of fighter-radar, is beset by manifold 
and serious , not the least of which is the fighter 
pilot's difficulty of making visual contact with the bomber 
and of determining its course. Although head-on attacks 
are feasible at 30,o00ft, it is by no means certain that these 
will prove possible at our assumed level of 40,co0ft or 
above, where, the bomber having highly supercharged 
piston engines, the jet fighter’s margin of speed superiority 
may have seriously diminished. 

With present-day fighters, stern or quarter attacks would 
be usual, placing the fighter (assuming that it has normal 
20 im armament) to the advantage of the defending 
gunners, not only in space, but ballistically also, for the 
bomber is a retreating target. It is recognized, of course, 
that the radar-equipped fighter, armed with homing 
missiles, will eventually put a very different complexion on 
the matter, in that, although remaining beyond the range 


Of the Martin XB-5SI's three turbojets, one is in the fuselage. 
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Bombers 


Rocket-assisted take-off by Boeing XB-47 Stratojet. 


of defensive armament, it will nevertheless be able to 
destroy the bomber with greater certainty under any con- 
ditions of light or weather. 

Obviously, a jet-propelled bomber, flying 100-200 m.p.h. 
faster than the B-36 or B-50, and at least as high, in order 
to attain its designed range, is an even more formidable 
adversary, while the low-level (and, therefore, relatively 
short-range) jet bomber, coming in to the target undetected 
by radar, is hardly less menacing. 

But the difficulties confronting the designer of the bomber 
itself are little less severe. Though at least one jet bomber 
prototype is already flying which has proved not only faster 
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Parachute-retarded landing by Martin XB-5!. 


than jet fighters now in use, but capable of outclimbing 
them and of outmanceuvring them at height, it must be 
recognized that jet-bomber range and endurance remain 
senously deficient, recourse to external tanks notwithstand- 
ing. Pending the development of special ‘‘ bomber-type ”’ 
turbojets, having a specific fuel consumption at cruising 
output 20 per cent or so below that of present units, a solu- 
tion, or a partial solution, may be discovered in flight 
refuelling. 

It is instructive to make an individual examination—of 

necessity somewhat superficial—of the newest types of jet 
bomber, for each displays some strongly defined peculiarity 
of design. As applied to the English Electric Canberra, the 
word peculiarity, perhaps, is not wholly appropriate, for 
the type is thoroughly rational in concept. Almost alone 
among modern bombers, however, it has a low landing 
speed and, furthermore, has publicly demonstrated true 
fighter manoeuvrability.”’ 

From the outset, a light wing loading, comparatively low 
aspect ratio, smooth structure and modest thickness /chord 
ratio were considered to be prerequisites in the design of 
the Canberra wing. Sweepback was deemed unnecessary 
at the Mach numbers attainable when carrying a useful 
military load and with the thrust likely to be available 
from the two Rolls-Royce Avan turbojets within the opera- 
tional life of the aircraft. In practice, the critical Mach 
number of the wing has been very considerably exceeded, 
without the usual deterioration in stability. 

Evidently the Canberra is amenable to adaptation for 


These two views afford an excellent com- 


(below). oes that elimination of pro- 
pellers has necessitated fin area. 
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high- or low-level bombing and for target marking. Stow- 
age of fuel in the wing, as well as in the fuselage and wing- 
tip drop-tanks, should prove possible. The bomb load 
may not be disclosed, but the retractable bomb-bay doors 
are 22ft 3in long. On the B.1 variant at least, no arma- 
ment is installed, the aircraft relying for defence on its 
speed and exceptional manceuvrability. 
—is presented by the new Martin XB-51--a truly spec 
ized type, designed principally, if not solely, 
medium-level assault on military targets in co-operation 
with air-ground and/or naval forces. Like the Canberra, 
it carries a crew of two; but here the affinity ends. As an 
indication of proportions it may be remarked that the 55ft 
wing (with 35-deg sweepback) approximates in span to the 
Mosquito, while the fuselage length is actually 6ft longer 
than the Hastings 50-seat troop carrier! Nevertheless, the 
XB-51 is considered by its makers to be “the smallest 
the present requirements of the U.S. ground forces and 
Air Force for adequate ground support.”’ 
is stationary and is provided with variable-incidence gear, 
pivoting on the rear spar and allowing take-off and landing 
attitude. Thus, the two double main- 
wheel undercarriage units (both of which retract into the 
fuselage and account in part for its singular bulk) can take 
the landing load simultancously. Both take-off and landing 
speed benefit from this arrangement but are nevertheless 
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very high, necessitating recourse, in the least favourable 
conditions, to rocket assistance and a braking parachute. 
Lateral control is effected by spoilers, and slotted flaps of 
large area extend over most of the There are air 


‘ brakes on the aft fuselage section and the horizontal tail 


surfaces are mounted atop the fin, clear of the worst of 
the turbulence created by the wings and forward jet units. 

Of the three General Electric J-47 axial-flow turbojets, 
each, with liquid injection, of over 5,200 Ib thrust, two 
are mounted on pylons jutting from the lower forward fuse- 
lage, and the third is internal in the rear fuselage, where 
it is fed by a long dorsal duct, the intake to which can be 
closed when the power unit is inoperative. 

Although bombs (of up to 12,000 Ib total weight) will 
form the primary armament of the XB-51, provision has 
been made for eight 20 mm or four 75 mm guns to be 


Bouteoe Poul tail turret, with AGL, on Avro Lincoln. 


A 12,000-Ib bomb is released from a Boeing 8-29. 


mounted in the nose. A speed of at least 600 m.p.h. 
should be attainable, and the gross weight has been esti- 
mated at 80,000 ib—roughly that of the Avro Lincoin. 

Less modern in design—the prototype having flown some 
three years ago—the North American B-45 Tornado four- 
jet bomber, with which some U.S.A.F_ squadrons are 
already armed, is an 83,000 lb type, of relatively short 
range (tactical radius is quoted as ‘‘ more than 800 miles '’), 
having a maximum bomb load of 20,000 Ib and a tail 
armament of two o.5in guns. Unlike the Canberra, the 
Tornado has powered controls. At 70.3 Ib/sq ft, the wing 
loading is moderate, according to American standards at 
least, and as in all U.S. jet bombers, the crew (numbering 
four) have ejector seats. Together with a Soviet Ilyushin 
bomber with four underslung axial-flow turbojets (and for 
that matter, a twin-jet Tupolev also), this useful American 
machine represents a stage of transition between the fastest 
piston-engined bombers and the truly modern jets. 

Although larger and faster and having a longer range 
than the Tornado, the Boeing B-47 Stratojet, the first proto- 
type of which flew towards the end of 1947, carries the 
same bomb load. For the present the gross weight is in 
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the region of 125,000 Ib, but this will ultimately be 
to ep representing a wing load- 
ing of the order of 140 Ib/sq ft; little wonder that, built 
pan ar fuselage, are two groups of nine A.T.O. 

rockets, providing a total emergency of 18,000 Ib. 
The turbojet thrust of the initial production version (B-47A) 
with six General Electric J.47 turbojets (installed in nacelles 
outrigged from the extremely thin 45-deg-swept-back wing) 

a ooo Ib. For quick stopping the B-47 utilizes 
parachute and, in common with the 
is has a tandem- main undercarriage, 


remotely 
the lower forward fuselage, to the rear of the bomb aimer’s 


Pidieative of the Stratojet’s capabilities was a flight 
of 3 hr 46 min during February last year, when the 2,289 


Tail gun position (with AGL) on Boaing 8-29. 


miles from Moses Lake, ee to 
i Base, land, was covered non-stop 
In overall dimensions 


t 
classed by the as a light’’ bomber. 
ts -wing 
pro- 
type continaes to demand attention 


turbojets, and having a speed well in excess of 500 m.p.h. 
The manufacturers claim for the flying wing a superiority 
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8-29 Supertortresses demonstrate the Boeing-developed * flying- 


boom " refuelling technique, whereby the rigid boom is ** flown 
by the operator through the medium of small aerofoil surfaces. 


over conventional large airframes in respect of drag reduc- 
tion, increased rang: and speed, and weight-lifting coome 
Since the weight is distributed along the span, a relatively 
light structure is possible, and this accounts for the very 
favourable rati. of gross weight to empty weight (213,000 Ib: 
88,100 Ib) of the B-49, as powered with eight J-45 turbojets. 
Provision is made for a crew of seven (pilot, co-pilot, navi- 
gator, radio operator, flight engineer, bomb aimer, and 
gunner) in this 172-ft flying-wing bomber, described by 
the U.S.A.F. as “ the world’s longest-ranging jet aircraft."’ 
On the score of range it can be recorded that a YB-49 pro- 
totype has flown non-stop for 3,458 miles at an average 
speed of 382 m.p.h. 

Uncertain as the future of this form of flying-wing 
bomber appears, there is good reason to suppose that true 
delta-wing bombers are already on the drawing boards, and 
that some designs may favour other wing configurations, 
including, perhaps, the “‘crescent’’ form 

America’s newest jet bomber project is the Boeing XB-52, 
which is still in the mock-up stage, though two prototypes 
are on order. Following B-47 lines, even in having out- 


The uppermost view shows the cockpit of the North American 
Tornado jet bomber. Below it is depicted the British Flighi 
Refuelling technique (B-SO0 receiver with B-29 tanker). 


rigged jet ‘‘ pods*’ and a “‘ bicycle ’’ undercarriage, this 
type will be appreciably heavier (the gross weight ix 
rumoured to be approximately 250,000lb) but, neverthe. 
less, of higher performance 

Of operating techniques for jet bombers a great dea! 
remains to be discovered and proved. Cruising at 40: 
45.0oo0ft these aircraft can more than double their sea-level 
range and it will normally be necessary for them to climl 
to optimum height straight from take-off, and to remain 
there as long as possible 

Modern piston-engined bombers are similarly operated 
at high levels, not only for maximum economy but in order 
to handicap opposing fighters and anti-aircraft guns 
Heights between 45,000 and 45,o0oft are considered normal 
for the B-36, and the B-50, which, in its present form, has 
an absolute ceiling of 40,o00ft, can cruise at 30-35,000ft 
At 25,oooft the vabin altitude is 5,500ft. The B-29, fore- 
runner of the B-50, and the so-called Tu-170, the Russian 
copy of the B-2g, are capable of sustained cruising at 
heights between 25,000 and 45,000ft. Like the Avro 
Lincolns of the R.A.F., the American and Soviet bombers 


B-36 bombers being prepared by night at the Fort Worth, Texas, plant of Consolidated Vultee, for delivery to U.S.A.F. units. 
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named would normally attack by night, of through 
overcast. 

Of the piston bombers, the Convair B-36 com- 
mands pride of place, if only by virtue of its -bulk and 
technical interest. Space will not allow a review of its 
development through successive phases, culminating in the 
sub-type D, now current, but it may be recorded that 
the ‘‘X" prototype first flew in August, 1946. The B-36D 
has a maximum gross weight of 326,coolb and, like its 
predecessors, measures 230ft in span ; the cost-price is four 
million dollars. Supplementing six Pratt and Whitney 
Wasp Major 24-cylinder piston engines, driving 19ft pusher 
propellers, are four General Electric J-47 axial-flow turbo 
jets, suspended on two ‘‘stalks’’ from the outer wing 
panels. Abandonment of a projected version with Wasp 
Major VDT (variable-discharge-turbine) compound engines 
driving tractor airscrews was ascribed to the undue amount 
of redesigning necessitated and to the undeveloped state of 
the engines 

Additional to a normal crew of fifteen there is a four-man 
relief orew ; all are enabled to travel from the forward to 
the aft pressurized cabin through what has been described 
as the largest airborne tube railway in the world-—an 85ft 
long tunnel with tracks for a 4-wheel truck. The four 
bomb bays have a volume of 12,300 cu ft, and although 
the bomb load originally specified was 10,000lb (to be 
carried for a range of 10,000 miles), the maximum possible 
load, for reduced range, is, in fact, 84,o00lb. A B-36B 
(an earlier version without turbojets) has flown 10,500 
miles without refuelling, releasing 10,coolb of bombs at the 
half-way point. On another occasion a similar machine 
flew more than 7,100 miles—6,000 of them at a height of 
over 40,o00ft, and at an average speed of 300 m.p.h. The 
B-36D, with turbojets, is said to be capable of better than 
400 m.p.h. at heights above 40,oo00ft, and the intention 
is reported of progressively improving performance until 
500 m.p.h. is attained at 50,o00ft. The greatest height so 
far achieved (with light load) is 47,500ft. A projected 
version, having thinner, swept-back, wings, and powered 
with Allison T140 turboprop units, has been rumoured 

Contemporary with the B-36D, the Boeing B-50D is 
powered by four Wasp Major engines, has a gross weight 
of 164,500lb, and a stated maximum speed of more than 
4qoo m.ph. Range is now quoted as “‘ approximately 
6,000 miles with ten tons of bombs.’’ This is made possible 
by the addition of two jettisonable 580-gallon external fuel 
tanks, the attachments for which can alternatively be used 


to carry two 4,0e0lb bombs. bringing the total bomb lnad 
to 28,c00lb. Equipment for flight refuelling is now stand- 
ard, and in this connection it may be mentioned that the 
Boeing Company has been experimenting with the so-called 
“flying boom "’ method, in which a refuelling boom ex- 
tends under the tail of the tanker and is controlled in 
space by small V-shaped “ ruddervators."’ Telescoping 
tubes enable it to be retracted or extended. Though 
various claims are made for this system there is reason to 
believe that it has aot proved entirely satisfactory. The 
British flexible-hose system was used in February last year 
when the B-50 Lucky Lady I! flew round the wotid aon 
stop, having been refuelled in flight by B-29 tankers at 
four points on its 23,452-mile route 

Concerning the precision with which modern bombers 
can deliver their load, little can be said, the latest develop. 
ments in bomb-aiming technique being secret. It ss: known, 
however, that in post-war tests from medium and high 
altitudes Hritish bombers have employed stabilized auto 
matic sights, with the aircraft under manual control, and 
that B-29s, using the Norden sight, have been controlled, 
by the bomb-aimer, on their run-up to the target, by 
means of an automatic pilot. Needless to say, the modern 
bomb-sight is an instrument of amazing sensitivity, com 
plexity and—-unhappily from the maintenance standpoint 
~——delicacy also 

As a blind-bombing and navigational aid, British 
bombers are equipped with H2zS4A, a post-war develop 
ment of the original H2S, which played its part in the 
devastating Bomber Command attacks of the later war 
years. In brief, this radar device produces a fan-like wave 
formation, narrow in the horizonta! plane but broad in the 
vertical plane. Once every second the scanner rotates; 
the narrow band sweeps the ground and ground features 
are recorded on a cathode ray tube, presenting a “‘ map’ 
of the area beneath the bomber. Ground speed and wind 
speed are readily calculated. A switch gives four variations 
in the scale of the area covered by the scanner (1-in 
250,000, 1-in-§00,000, 1-in-a million and 1t-in-two million) 
these proportions corresponding with the maps employed 

For the navigation of jet bombers (and, for that matter 
fighters likewise) automatic instruments are being 
developed. Among the first of such devices was the 
German Kurskoppler, which gave continuous indication of 
ground position relative to a fixed starting point 

Even in its war-time form the B-29 carried nearly 2,000lb 
of radar and radio equipment, including radar for naviga 


The collation of views below serves to indicate the relative sizes of representative bombers and the extent of their bomb bays 


Uppermost are the de Havilland Mosquito and—with externa! st 


Bristol Brigand ; centre (!. to r.) the North American B-45 


Tornado, Convair B-36 and Boeing XB-47 ; and, in the bottom row, (I. to r.) Boeing 8-50, Tupolev Tu-2, English Electric Canberra 


and Avro Lincoln. 
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measures equipment, together with all normal radio 
equipment and a few non-standard items. The weight and 
bulk of this gear presented acute problems, but in the 
newer B-50, aircraft and electronic teams have 
collaborated to better effect, and the difficulties have been 
more satisfactorily met. Flush aerials reduce aero- 
dynamic drag. Improved blind-bombing equipment, a 
central fire-control system for the multiple barbettes, and 
for more thaa half the total cost of a B-50 bomber. 

It must be remembered that the complicated electronic 
and other aids which are part and parcel of the modern 
bomber are solely a means of delivering a bomb load with 
certainty and accuracy. Of the bombs themselves, as of 
the means of their delivery, little of a factual nature can 
be written. It can, however, be emphasized that, con- 
teary to popular belief, atomic bombs have exercised very 
little influence on bomber design. A — rather than an 
inordinately long, bomb bay is probably required for 
weapons of this type now available. The Boeing B-29 
(and its Soviet counterpart, the Tu-170), the B-50 and the 
B-36 are certainly able to handle atomic bombs, as are 
various U.S. Naval aircraft, including the Neptune and 
Mercator. There is no reason to doubt that the Avro 
Lincoln is adaptable for the purpose, and that later 
British long-range bombers have been designed with atomic 
warfare in mind. 

Typical bombs charged with conventional high explosive 
include high-capacity (4,000 and 8,ooo0lb) ; anti-submarine 
(100-500lb); general-purpose (500 and 1,ooolb); semi- 
armour-piercing (soolb); armour-piercing (2,o00lb); anti- 
personnel (20-40lb); and incendiary (4-250]b). In addition 
to, or as alternatives to, these, a large bomber might be 
required to lay mines or drop target indicators, photo- 
graphic flash bombs, flares, smoke floats, smoke generators, 
sea markers and flame floats. 

Twelve-thousand-pound and 22,000-lb deep-penetration 
bombs of British origin achieved notable results in the late 
months of the war and were subsequently tried out, parallel 


A graphic comparison of a 22,000 Ib bomb with a 2,000-pounder. 


FLIGHT, 26 January 1950 


with a 4,500lb rocket-assisted bomb, against the F. 
U-boat pens. At Muroc, tests have been made, usi 
modified B-29 as carrier, with a 42,000-lb , having 
body diameter of 44ft and a length, over fins, of 26ft roin. 
Designed for the U.S.A.F. early in 1945, this is c 


1,000 Ib and 12,000 Ib bombs and is intended for a 22,000 
pounder. In common with controlled bombs of German 
Origin these bombs have flares in the tail to allow the bomb- 
aimer to keep track of their path. Since the existence of 
the Roc high-angle television /radio-controlied bomb was 
disclosed shortly after the war, little infortnation on this 
and similar weapons has been authorized by the U.S.A.F. 

In common with bombing gear, defensive gun installations 
become increasingly complex. Even the relatively old and, 
according to current standards, light, Avro Lincoln—the 
standard *‘ heavy "’ bomber of the R.A.F.—has an arma- 
ment of twin o.5in guns in a Boulton Paul Type F nose 
turret, two similar guns in a Boulton Paul Type D tail 
turret, and two 20 ram Hispano guns in a Bristol B.17 mid- 
upper turret. The front guns are remotely sighted and 
fired by the bomb aimer from his station beneath the 
turret, and the dorsal and tail turrets are directly manned. 
In addition, the tail turret is equipped with the AGLT 
device (AGLT=assisted gun laying turrets)—a radar 
scanner, with beam parallel to the bore of the guns, which 
apprises the gunner of the position of an unseen fighter 
with sufficient accuracy for him to open fire. It is further 
valuable in allowing the bomber pilot to take appropriate 
evasive action. A development of the AGL scheme aims 
and fires the guns automatically, leaving the gunner the 
tasks of identifying and selecting his target. 

The normal armament of the Boeing B-50D, as now in 

lar service with the U.S.A.F., is thirteen o.5in guns-— 

ten in four electrically operated bar- 
bettes (two above fuselage and two below), and three 
in the tai] position. In the forward upper emplacement is 
an improved type of four-gun barbette ; a two-gun instal- 
lation is located just forward of the fin, another in the 
forward lower position, and a fourth just ahead of the 
tailplane. There are no fewer than five sighting stations— 
one in the nose, three in the central (pressurized) compart- 
ment, and one (with AGL) in the tail. From these positions 
barbettes are controlled as follows : -— 

Station(s) Barbette(s) Controlled 

id-upper. 

Sides. 

Fuselage nose. 

Tail. 

Though from some stations secondary control can be 
exercised over barbettes other than those enumerated above, 
the controlling mechanism is so arranged that only one 
sight can traverse and fire a given barbette at one time. 

Various schemes for arming the Convair B-36 have been 
prepared, that adopted for the ‘‘B"’ variant utilizing six- 
teen 20 mm and one 37 mm guns. Twin 20 min installa- 
tions are located in the extreme nose ; at two positions on 
top of the fuselage ; two positions below the fuselage ; two 
positions at the base of the fin ; and one tail position. This 
last incorporates the 37 mm gun. Remote control from 
sighting blisters is employed throughout, and all barbettes 
(other than nose and tail installations) are retractable. 

Bomber defence’ is not necessarily in the form of guns. 
Grenades were experimentally (and ineffectually) dis- 
charged from German bombers during the war, and the 

bilities of “‘ parasite’’ fighters, to be carried by the 
rgest types of bomber, have been investigated. Although 
Great Britain showed the way in October, 1926, when two 
Gloster Grebes were air-launched from the airship R-33, 
America has conducted the only parasite experiments in 
recent times, using a McDonnell XF-85 jet fighter, stowed 
semi-internally in the bomb bay of a B-29. The tiny 
defender (span 21ft) was launched from, and re 
with, an external trapeze. After initial difficulties, several 
successful launches and hook-ons were effected. 
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The Republic XR-12, capable of cruising at 400 m.p.h. at 40,000f. 


T is a curious fact that, notwithstanding the cardinal 
importance of photographic reconnaissance, no P.R.”’ 
aircraft to succeed the war-tyne Mosquito and Spitfire 

in R.A.F. service has yet been announced. The Meteor 
jet fighter, however, is adaptable for armed or unarmed 
reconnaissance over relatively short distances, and the 


R locating, shadowing and attacking surface vessels 
and submarines by day and night, specialized land- 
planes and flying boats have been developed. 
any future conflict one of their pri functions would 
be that of denying submarines the to operate on 
the surface. Known in Great Britain as general recon- 
naissance, or maritime reconnaissance, aircraft, and in the 
U.S.A. as patrol bombers, these are long-range machines, 
intended for low- or medium-altitude operation, carrying 
heavy offensive armament in the form of bombs, depth 
charges or other anti-submarine weapons, and lavishly pro- 
vided with search radar and special devices, the newest of 
which, being intended to counter the latest schnorkel- 
equipped, high-speed submarines, are of a secret nature. 
General reconnaissance squadrons of the R.A-F., at 
present equipped with ageing Short Sunderland flying 


Constellation adapted to test “ advanced electronic systems."’ 


In 
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English Electric Canberra jet bomber has the earmarks of 
a first-rate machine for medium-range work. In the Sea 
Hornet P.R.22 the Royal Navy has a useful type, provided 
with two F.52 cameras for day reconnaissance, or one Fair. 
child K.19B for night work. 

In America two specialized, piston-engined long-range 
photographic reconnaissance aircraft—the Hughes XF-11 
and Republic XR-12——have been built and tested, but no 
production orders have been The Northrop RB-49, 
reconnaissance variant of the all-wing bomber, was also 
considered by the U.S.A.F., but again, no orders have been 
forthcoming. Instead, a modifed version of the B-36 
bomber (RB-36E) will be used for strategical reconnaissance 
and will be supplemented by North American RB-45s 
(adapted B-45 jet bombers) and a number af 
RB-50s, likewise bomber adaptations. Using the U.S. 
Navy's CA-8 cartographic camera, mounted in a McDonnell 
Banshee, remarkably clear pictures of Washington have 
been secured from a height of 51,o8oft (sic) 

During 1948 a Republic XR-12 recorded a continuous 
picture during a 7-hr flight from the Pacific to the Atlantic, 
using 325ft of film and taking a: total of 390 individual 
photographs. This flight--made at an average speed of 
375 m.p.h. at 40,ccoft—was a test for the tri-metrogon 
K.17 camera, consisting of three 6in cameras positioned so 
that their simultaneous operation recorded the terrain from 
horizon to horizon across the line of flight. From 40,000ft, 
horizonto-horizon coverage was 490 miles. 


ten and special equipment. There is a 
position in the nose, affording a very wide field of view, 
and numerous observation windows. A tail-wheel under- 
carriage was selected in order to obtain the maximum 
utilization of space in the nose for operational equipment, 
and to facilitate bomb stowage. The bomb bay is of 
exceptionally large dimensions, and a heavy defensive 
armament—-two 20-mm guns in remotely controlled nose 
barbettes, two 20-mm in a dorsal turret and two o.s5in 
in a tail turret—was originally fitted, but the dorsal and 
tail turrets have now been deleted. The four Rolls-Royce 
Griffon piston engines have been developed with spe: ial 


The Martin PSM-1, as ordered for the U.S. Navy. 


Reconnaissance 
1 
boats and adapted Lancaster bombers, are to be re- 
armed with the Avro Shackleton landplane, which, : = 
though utilizing certain components of the Lincoln bomber, if 
has a totally new and larger fuselage to provide for the i i 
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A landplane, such as the Shackleton, possesses the im- 
portant advantage that radar can be installed in the lower 
fuselage. Since the Short Seaford (military counterpart 
of the civil Solent) and the larger Shetland were built, no 
reconnaissance flying boat has been developed in Great 
Britain, though, as will later be seen, interest in this 
class is maintained in America. 

The Lockheed P2V Neptune, a standard shore-based 
patrol bomber. of the U.S. Navy, is twin-engined and con- 
siderably smaller and lighter than the Shackiect6én; the 
normal gross weight is, in fact, 58,coo Ib, but a special 
P2V—the Truculent Turtle—was loaded to 85,000 lb and 
set up a world’s record with a non-stop flight of 11,235 
miles. Carrying service load, the standard P2V has a 
still-air range of more than 3,500 miles. 
loads are 16x 500 Ib, 8x 1,000 Ib, or 4 « 2,000 
tively, 12 « 325 lb depth charges, two torpedoes, sea mines, 
or a number of 11.75 in “Tiny Tim” R.P.s can be handled. 
Additionally there is ander-wing provision for sixteen sin 
K.P.s, and a fixed nose armament of six 20mm guns. 
Twin o.4in guns are mounted in a dorsal turret, and two 
20-mm guns in the tail. The later P2Vs have a sonobuoy 
installation, and the fitting of Wright Turbo Cyclone com. 
pounded engines is intended as a means of further extend. 
ing range. Having been rocket-assisted off an aircraft 
carrier, a Neptune last year flew 2,000 miles, released a 
10,000-lb bomb load and continued for a further 2,000 miles. 

Of higher performance than the Neptune, the 80,000 Ib 
Martin P4M-1 Mercator has two J-33 turbojets additional 
to, and sharing the same nacelles as, two Wasp Major 
piston engines, and attains a top speed of about 350 m.p.h. 
The turbojets are used for take-off and for closing on a 
target, but cruising on piston engines alone a maximum 
range of over 3,000 miles iS possible. Although 
schnorkel '’-equipped submarines would generally be 
submerged at the time of attack, the Mariner is, neverthe- 
less, generously provided with anti-flak armour. 

Martin Mariner flying boats and amphibians continue to 
be used by the U.S. Navy, and an improved version —the 
P5sM.1—with a full-length planing bottom, is under de- 
velopment. Advanced hull form is also a characteristic 
of the new turboprop-powered Convair XP5Y-1. 


Martin P4M-1 Mercator, with two Wasp Major piston engines and 
two |-33 turbojets sharing the same nacelles. 

Convair XPSY-1 60-ton 

powered by four Allison tu: 


Prototype of the Avro Shackleton general reconnaissance aircraft (four Rolls-Royce Griffon engines), intended for Coastal Command 
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HEREAS it has 
hitherto been usual 
to adapt deck- 
landing strike aircraft for 
anti-submarine operation, 
there is now a tendency to 
develop types with sub- 
marine warfare specifically 


aircraft Great Britain can show, in the new Blackburn Y.A.5 
and Fairey 17, two outstanding examples. Regrettably, 
nothing can be said of these prototypes other than can be 
learned from the photographs herewith. The power plant 
of the Fairey machine is an Armstrong Siddeley Double 
Mamba turboprop, which comprises two entirely inde- 
pendent Mambas, each capable of being started, operated 
or stopped tely from the other. For the present, 
the Blackburn Y.A.5 has a Rolls-Royce Griffon piston 
engine, but is intended for turboprop power. A capacious 
bomb-bay is in evidence. 

Unremitting research is being directed towards the 
mastery of the fast modern submarine, which is enabled 
by its ‘‘schnorkel ’’ breathing tube to remain submerged 
for protracted periods with scant likelihood of detection. 
Of the problems attending the design of carrier-borne anti- 
submarine aircraft, that of reconciling an adequate depth 
charge, R.P. or bomb load with provision for search equip- 
ment in the form of internal radar and/or sonobuoys is 
especially difficult. Radar remains bulky, heavy and 
elaborate, and sonobuoys are effective only in large 
quantities. It is generally necessary, with the smaller 
types of carrier-borne aircraft, therefore, for some to 
operate as detectors and others as “‘ killers." 

To position itself to strike immediately its target is 
located, the anti-submarine aircraft must possess good 


contra-rotating airscrew, and the small dimensions of the 
Python have enabled the Westland designers to provide an 
excellent forward and downward view over the nose for 
deck-landing and for diving attacks. The bifurcated jet- 
pipes emerge on each side of the fuselage below the cockpit, 
slightly to the rear of the pilot's seat. 

With the great powersat its command, and with its 
extremely clean aerodynamic design, the Wyvern is obvi- 
ously of higher performance than the Douglas Skyraider 
and Martin Mauler single-seat strike (‘‘ attack aircraft 
now serving with the U.S. Navy, though, as will now be 
made clear, thesé types possess many. desirable features. 

In no naval aircraft ts the quality of versatility more 
pronounced than in the two-seater Fairey Firefly, adopted 
not only by the Royal Navy, but by Canada, Australia and 
the Netheflands. Originally categorized as a fighter recon- 
naissance aircraft, the Firefly, as now in production in its 
Mk..§ form, can be equipped as a night fighter or for anti- 
submarine work. The ‘‘A.S.” variant carries special 
detection equipment under the wings and fuselage, in addi- 
tion to the wing-mountéed ‘‘radome’’ normal on all Fire- 
flies, and has provision for sonobuoys. (Sonobuoys are 
dropped to.enclose a suspected sea area, their under-water 
signals being reflected from a submarine hull and trans- 
mitted to the searching aircraft.) As a strike aircraft the 


From top to bottom, the three British naval aircraft depicted below 

are the Westland Wyvern (Armstrong Siddeley Python tw . 

Fairey 17 (Armstrong Siddeley Double Mamba wrboprop), and 

Blackburn Y.A5. The YAS has a Griffon piston engine, 
is foreseen. 


but the installation of a tw 
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Naval Strike and Anti Submarine | 
° A Fairey Firefly makes a wave-top getaway after a mock attack on H.M_S. Anson. a 
; 
Projected Breguet anti-submarine in mind, though these are ia 
aircraft. capable of performing a 
in other roles. Of such 
The potentialities of helicopters for anti-submarine war- 
fare are under active consideration’ in Great Britain and 
jet unit in addition to a Double Mamba. Pure-jet aircraft 
would, of course, be handicapped by relatively short én- © a 
durance at low altitude, but it is known that the Douglas $ ; 
Skyknight twin-jet, all-weather naval fighter and the French j 4-4 <a | 
V.G. go are adaptable for bombs or rocket projectiles. & 4 | 
As a replacement for the Blackburn Firebrand in service 
with the Royal Navy, a quantity of turboprop-powered 
Wyvern T.F.2 torpedo fighters has been ordered from the O 
an earlier version, with a Royce Eagle 24-cylinder oe \ ee: 
Armament is quoted as one 20in torpedo or one 2,000 Ib 
bomb, or eight 60 Ib R.P.s in addition to four 20 mm wing- 3 
prop of the Wyvern T.F.2 drives an ecight-blade Rotol 
= Ff 
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Naval Strike and 
Anti-Submarine 


type retains the four built-in zo mm guns but can carry 
in addition, sixteen medium or eight heavy R.P.s; or 
bombe of various weights up to 1,000 lb (the maximum ts 
2*t,o0) Ib); of auxthary tanks, which give a maximum 
range of about 1,400 miles. Tanks or bombs are slung 
on the same pick-ups and, extra to these, K.P.s can be 
carned as an overload. 

Among the world’s largest and heaviest single-seaters, 
the Douglas AD 1 Skyraider and Martin AM-1 Mauler, as 
serving with the U.S. Navy, are notable for their impres- 
vve armament. Measuring soft in span and having a gross 
weight of over 16,000 |b, the Skyraider, in its present 
form, has a pornal offensive load of 2,000 Ib and a maxi- 
mum of 6,000 Ib. Two or three 2,000-lb bombs can be 
slung under the wings and fuselage as an alternative load 
to torpedoes or “Tiny Tim” R.P.s. ‘The ‘ Tiny Tims”’ 
of calibre, r2ft long, weigh 1,173 Ib, and have 
penetrative power of of reinforced concrete.) Pro- 
vision is made outboard for twelve 5in R.P.s Two wing- 
mounted 20 mm guns are standard 

Development of the Skyraider is being actively pursued, 
and the AD 4 variant is powered with the Turbo-Cyclone 18 
ompounded engine. This model is adaptable for use as 
a dive-bomber, torpedo or rocket aircraft, for reconnais 
sance, radar counter-measures, airborne early-warning,”’ 
meteorological work and night bombing 

A much heavier machine, the Martin Mauler is roughly 
the same size as the Skyraider but is powered with the 
Pratt and Whitney Wasp Major engine of over 3,000 h.p 
Carrying 4 war load of three 2,200-lb torpedoes, twelve 
250lb bombs and four 20 mm guns with Soo rounds of 
ammunition, a Mauler has been flown at a total weight 
of 29,330 Ib 

Two variants of the Grumman Guardian, one for bunt- 
ing and the other for attacking submarines, are on order. 

Of totally new concept in that, although designed to 
operate from a carrier, it has three power units (two Turbo 
Cyclone compounded piston engines and one J-45 turbojet), 
the 55,000-lb, 420-m.p.h. North American AJ-1 has been 
designed to carry an atomic bomb, The crew of three is 
housed forward in a pressure cabin 


Martin Mauler deck-landing attack 


A special electronic variant: of the las AD-| Skyraider, 
showing the massive plastic “’ blister "’ modified tail unit, 


North American XAJ-! three-seater carrier-borne attack aircraft 
(two Pratt and Whitney piston engines and one 5-35 turbojet). 


The Douglas AD-! Skyraider is here 
shown as a dive bomber, with an 
inset sketch to illustrate the action 
of the massive trefoil dive brakes. 


aircraft of the U.S. Navy. 
ar carrying three torpedoes, twelve Sin R.P.s and four 20 mm guns. : 
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5% U.S.A.F. transport squadrons. 
IVIL and ilit port requirements are 


appears feasible and, indeed, imperative. The U.S 
Military Air Transport Service and, to a lesser degree, the 
R.A.F., are still operating a heterogeneous collection of 
wartime aircraft—a situation which, though it must be 
accepted for the present, must not obscure, as the Com- 
mander of M.A.T.S. has phrased it, “‘the inflexibility, 
inefficiency and extra expense which are unavoidable in 
such an assorted, non-standard fleet.”’ 

The Comraander of the Combined Air Lift Task Force 
has publicly stated that untold numbers of men and great 
amounts of material and equipment could have been saved 
on the historic Berlin operation, and that there would have 
been fewer worries in air traffic control, had larger freight- 
hauling aircraft been available. No indication has been 
given of British intentions but certain basic characteristics 
have been recommended by the M.A.T\S. for a “‘ strategic" 
transport aircraft. This must be a four-engined type, 
capable of carrying about 50,000 Ib a distance equivalent 
to that between San Francisco and Hawaii (2,100 miles) 
Consistent with an overriding requirement for economy 
of operation, speed should be as high as possible, and the 
type should be capable of sustained operation at 25,o00ft 
and of overflying all types of inclement weather. (This, of 
course, would demand pressurization.) Operation should 
be possible from any normal airfield with runways of 5,o00- 
6,o00ft and the fuselage should be sufficiently wide to 
permit “‘ straightaway “ loading and maximum utilization ot 
the fuselage cross-section and overall tonnage capacity. The three British t aircraft. depicted above are (top to 
There should be sufficient cargo doors to permit loading bottom) : the Bristol "5 (atery version), V 
and unloading from normal M.T. vehicles without the use Valetta, and Blackburn General Aircraft Universal Freighter. 
of auxiliary equipment such as fork lifts, and the fuselage 
must be designed for a cargo loading density of 84-10 Ib/ 
cu ft up to a load of 50,000 Ib. Strong emphasis is placed 
on interchangeability, simplicity and accessibility. 

It is further laid down that the surface distribution of 
the aircraft in its contact with the ground should not be in 
excess of that of the Skymaster. Thermal de-icing is a 
requirement, and provision must be made for assisted take- 
off for use in emergency or when the aircraft is loaded to 
maximum gross weight. The fuselage heating system must 
be capable of maintaining an average internal temperature 
of 65 deg F at all times. 

No reference, it will be noted, is made to the type of 
power plant in mind ; here, however, is an obvious applica- 
tion for turboprop units, and it is not to be supposed that 
military authorities will spurn pure-jet propulsion should 
this afford the economies now envisaged in the civil field. 

To illustrate the characteristics and capabilities of the 
newer equipment now in operation or u development 


Ib will carry up tw 21,000 Ib of cargo. 
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Transports... 


reference will be made to representative types of transport 
aircraft. In succesmon to the Dakota, the R.A.F. has 
adopted the Vickers Valetta; the U.S.A.F. utilizes the 
Fairchild Packet, and the Soviet Air Force the [-12. 
Whereas the Packet was designed specifically for military 
operation, with an eye to easy loading and unloading, the 
Valetta and Il-i2 have been derived from civil designs 
All three types are capable of transporting troops, freight 
or (excepting, perhaps, the Ll-12) vehicles; of dropping 
paratroops and supplies, towing gliders and evacuating 
casualties. The Valetta will carry a maximum of 34 troops 
with 220 Ib of equipment apiece, or, as a paratrooper, takes 
20 men and six 350-1b containers. In the supply-dropping 
réte twelve containers are accommodated, for which a roller 
conveyor and three despatchers are provided. 

The C-119B version of the Packet has a designed gross 
weight of 74,000 Ib. Of twin-boom layout, it has a very 
capacious central fuselage, the rear of which is split 
vertically so that each half can be hinged outwards to 
allow direct loading and unloading. A contract has been 
placed for an experimental development with a completely 
detachable fuselage suspended from a shallow nacelle and 
having a maximum load of g tons. With this development 
a specia] multi-wheel undercarriage is necessary. The 
ultimate intention is to arrange for the complete ‘* pack "’ 
to be dropped in flight 

It is not, perhaps, generally known that the Bristol Type 
170, now widely serving in a civil capacity, was originally 
envisaged as a military freighter. The present military 
variant of the type—-notable for its nose loading doors—- 
carries a wide diversity of loads, typical of which is one 
of 30 airborne troops, complete with equipment, jn 
rearward-facing seats. Disembarkation is possible via the 
nose and rear doors simultaneously. Supply containers 


Of the photographs below, the upper shows the Boeing C-97A (mili- 
tary Stratocruiser) and the lowe, the nose of the Douglas C-124A. 
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can be slung either on racks under the wings, or stacked 
inside the fuselage. 

A large four-engined type, of later design than the widely 
used Skymaster, the Handley Page Hastings, now estab- 
lished in R.A.F. service, is a 75,000-lb machine, notable 
for its high performance (maximum speed 354 m.p.h.). 
Military equipment such as bulldozers, 25-pounder anti- 
tank guns and 3-ton lorries, up to a total weight of 7} tons, 
are loaded with the aid of a specially constructed, air- 
transportable, ramp. A jeep and anti-tank gun can be 
slung on the underside of the fuselage and dropped, 
together with their crews, by parachute. 

An especially interesting comparison with the Hastings 
is afforded by the 100,c00-lb Blackburn and General 
Aircraft Universal Freighter which, though similarly 
powered, with four Bristol Hercules engines, is a machine 
of wholly different conception. Intended for relatively 
short-range «operation, the Universal will be endowed with 
exceptional take-off and landing characteristics, rendering 
it capable of safe operation with full load from small air- 
fields and landing strips, even under adverse atmospheric 
conditions. The general layout is evident in a photograph 
overleaf ; total cargo space is 5,760 cu ft, and there is a 
hydraulically-operated built in loading ramp. 

Economy and the ability to operate from confined spaces 
are likewise characteristic of two American types, classed 
by the U.S.A.F. as “‘ assault’ transports (indicating that 
the carriage of airborne assault troops will be a primary 
function) but much smaller than the Universal. These are 
the Northrop C-125 Raider and the Chase (Stroukoff) C-123 
Avitruk. In the instance of the three-engined Raider, a 
weight of 29,400 |b is considered typical for take-off from 
undeveloped airfields or assault air heads, whereas 35,400 Ib 
would be normal for an air head landing. The unstick 
run at the former figure is 275 yd. 

A twin-engined type, the Avitruk will transport 60 troops 
or 50 litter patients; it is designed to carry 2 load well 
in excess of its own weight of 24,790 'b and is unusual in 


From top to bottom the military transports below are the Martin 
Mars, Northrop C-125 Skyraider and Consoiidated-Vultee XC-99. 
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HOUGH in the matter of aircraft 

nomenclature Britain is more 
fortunate than America, being less 
bedevilled by cabalistic numbers and 
symbols, the 


identity of some of 


our more spectacular military air 
craft is nevertheless often concealed 
from the layman at least, by mys- 
Thus, “510” is 


the officially approved appellation of 


terious numerals 


the swept-wing Vickers-Supermarine 
fighter in the large ground-study, 
while its Hawker counterpart, at 
lower left, is styled P1052. But we 
British flatter ourselves that when a 
Service aircraft—production orders 
having been placed-—does eventually 
receive a name, some apt choices are 
made. Was ever an aircraft more 
appropriately christened, for example 
than the Gloster Meteor, the Mk.7 
trainer version of which is seen both 
inverted and on the climb, and was 
ever a finer 


compliment paid to a 


Commonwealth nation than in the 


naming of the English Electric 
Canberra, Britain's first jet bomber, 
seen at the head and foot of this page ? 


‘Flight "’ photographs by John Yoxall 


brought to lil 


colour 
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VENTRY | 


of Rireraft Components, Engine 
Tools and Fixtures of every.d 
r 


The twin-e 
is the Frenc 
master’s and a detachable, undersiung compartment. On the right are the Cierva Air Horse, Piasecki HRP-2 and 


having an undercarriage which retracts into the fuselage 
A non-retractable, track-type gear, skis or floats are 
alternative installations 
Of the larger American 
C-97 family merits special consideration by, virtue of high 
performance, great capacity and near relationship to the 


strategic types, the Boeing 


civil Stratocruiser. The latest C-97A carries up to 53,000 lb 
of cargo, or 134 troops with combat equipment; alter 
natively, as an ambulance, it accommodates 83 litter 
patients, four attendants and 2,800 lb of medical supplies 
Under the tail is a ramp for the loading, to the upper 
deck, of vehicles or equipment. A specially developed 
delivery system permits the dropping of 25,500 lb of 
supplies through the rear hatch in under thirteen seconds 

A derivative of the Douglas C-74 Globemaster, operated 
over the Atlantic in support of the Berlin Air Lift, the 
new C-124 Globemaster II is designed to fly a load of 
about 50,060 Ib for 850 miles, unload and return to base 
without refuelling. The fuselage provides more than 10,000 
cu ft of usable cargo space, the cabin being nearly 13ft 
high and 77ft long. Clamshell nose doors and a built-in 
ramp facilitate loading. For troop transport the interior 
can be converted into a double-deck cabin with a capacity 
of 200 men with equipment 

Even more spacious is a projected development of the 
Convair XC-99, intended to lift 100,000-Ib payload on the 
trans Atlantic run, or 116,000 lb over shorter distances. 
Using major components of the B-36 bomber, it will have 
Pratt and Whitney Wasp Major engines and two decks, the 
upper pressurized for troops or hospital cases, and the 
lower—for cargo—unpressurized 

Though vulnerable to ground and air action, helicopters 
hold great promise not only as aerial cranes, or pantech 


ined transport at upper left is the Ilyushin 11-12 of the type used for the dropping of Russian paratroops. 
N.C. 211 Cormoran and a model of the projected Piasecki XH-16 helicopter, with a fusel 


Below it 
as the Sky- 
ikorsky 


e as lar 


nicons, but as weapons of assault, carrying shock troops 
with their specialized armament. Britain's 17,500 lb Cierva 
Air Horse, with a single Rolis-Royce Merlin engine, is the 
forerunner of a larger and much improved type, known as 
the W.11T, for which either two Merlins or two Dart turbo 
prop units are foreseen. Designed gross and empty weights 
are, respectively, 15,350 lb and 9,650 lb, and the cabin 
volume 1,200 cu ft, as against the 800 cu ft of the Air 
Horse. Cruising at 128 m.p.h., a range of 440 miles should 
be attainable 

The Piasecki XH-16, being developed for the U.S. Navy, 
Army and Air Force, is forecast to attain the longest range 
ever achieved by a helicopter, and is notable for its 
exceptionally large dimensions. The fuselage will be of 
the same general shape and dimensions as that of the four 
engined Douglas Skymaster and, additionally, provision is 
being made for a large, detachable, underslung pannier 
Two types of undercarriage will be provided, the shorter 
for use with the normal fuselage only. With the taller gear 
the machine will be operated either with the pannier, or, 
without it, as a flying crane. 

Another noteworthy American project is the Doman 
HC.4, transportable bodily by a Fairchild C-120 Packet and 
designed to carry a 6,600-lb load for 110 miles, or 1,300 Ib 
for 1,400 miles. As a flying crane it could lift a 12,c00-lb 
object for a short distance; troop capacity would be 33 

Interest in assault and cargo gliders is at a low ebb, de 
velopment resources having largely been transferred to 
powered aircraft intended to meet similar requirements. In 
some instances, these themselves are closely related to 
gliders; the French Castel Mauboussin C.M.100, for 
instance, is a direct development of the unpowered C.M.10, 
now in limited production for the French Air Force 
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subject to more indecision 
than trainers. Insofar as it 
has been formulated at all, future 
design and development policy is in 
many respects obscure; but a brief 
appreciation of the newest equip- 
ment and of discernible tendencies 
is possible, and the photographs 
herewith illustrate the diversity of designs now to be seen. 
Even this collection is restricted to types now in production, 
or under development. 
hough in respect of performance and equipment trainer 
requirements vary radically, there are certain qualities 


N © military aircraft have been 


Fokker $.14 (Derwent) 


Avro Athena 2 (Rolls-Royce Merlin). 


which all classes—from the lightest ‘‘primary’’ to the fastest 
jet or heaviest crew trainer—-must possess. Foremost among 
these are robustness and ease of maintenance, wide field 
of vision, sensitive and well harmonized controls, and vice 
less flying characteristics, particularly in regard to stalling 
and spinning. 

Though no primary trainer is now sponsored by the 
R.A.F. (excepting the D-H. Chipmunk, which is solely for 
Reserve use), a strong feeling persists that a light, low 
powered aircraft with more sensitive controls than the 
general run of ‘‘basics’’ ancl ‘‘primary/basics’’, and gener- 
ally more revealing of a pupil's probable ability as a pilot, 
should constitute the first rang of the pilot-training ladder 
The Fairey Primer is a good example. It is, perhaps, signi- 
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DEVELOPMENT 


OF A THEME... 


Representing the latest development in interceptor aircraft the 
P1052 has been designed to give an unparalleled combination of 


speed, rate of climb and range — features of its famous forebears 


HAWKER JNTERCEPRPTOR 
for Speed, Climb— and RANGE! 


HAWKER AIRCRAFT LIMITED BRANCH OF THE HAWKER SIDDELEY GROUP 
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FLIGHT 


Trainers . 


ficant that, having fostered the development of an 800 h.p 
“primary / basic /advanced'’ trainer, the U.S. has seen fit to 
place an order for a quantity of undisguised ‘* pnmaries,”’ 
namely, Fairchild T-31s with 280 h.p. Lycoming radial 
The standard basic trainer of the R.A.F. is the Percival 
Prentice, a 2/3-seater (pilot and pupil are side-by-side) 
designed to a 1943 specification and now well established 
in service. Its makers, together with Handley Page (Read 
ing), Ltd., have lately been awarded contracts for the con 
struction of prototypes intended for similar duties but 
powered with the Armstrong Siddeley Cheetah radial engine 
of 420 h.p. Some surprise—indeed, concern—has been ex 
pressed that a tail-wheel undercarmage should have been 
specified for these projects for, as will have been seen in the 
foregoing pages, the great majority of modern first-line air 
craft have a nose-wheel. The Air Ministry, however, has 
weighed its decision carefully. In this connection, it is 
interesting to observe that, having regard to the nose-wheel 
v. tail-wheel controversy, Fokker have adopted the solution 
(being the first to do so) of offering their S.11 and S.12 
2/3-seater primary trainers, one (the S.11) with “‘ tail- 
down "’ undercarriage, and the other with a nose-wheel. 
Two outstanding types of advanced trainer—the Avro 
Athena 2 and Boulton Paul Balliol 2—-are at present under- 
going official trials. Both are side-by-side two-seaters with 
a Rolls-Royce Merlin piston engine, and each has a Mk.1 
counterpart fitted with an Armstrong Siddeley Mamba of 
Rolls-Royce Dart turboprop. Series production of these 
turbine versions is not at present contemplated. The Athena 
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z and Balliol 2 have been designed not only for advanced 
flying training under visual and real or simulated instru 
ment conditions, but for instruction in, and the practice of 
navigation, dive bombing (with the use of dive brakes) 
gunnery, rocket firing and photography They are suitable, 
moreover, for towing gliders or targets and the Hallo, 
which has folding wings, is adaptable for deck landing 

It is now R.A.F practice to convert pilots under traming 
direct from Harvards (for the replacement of which the 
Athena and Balliol have been developed) to Meteor 7 dual 
control jet trainers. Possessing an even higher performance 
than the Meteor 4 fighter (especially in rate of chmb, which 
is no less than 7,920 ft/min at sea level), the Meteor 7 was 
developed to familiarize pilots with the charactenstics of 
6oo-m.p.h. fighters and bombers and, in common with other 
jet aircraft, is generally conceded to be easier to handle 
than many piston-engined types. The front, or pupil's 
cockpit has all instruments, warning devices, emergency and 
other equipment found in the standard fighter, but the 
instructor has only essential instruments and controls. No 
armament is fitted, but for instruction in combat procedure 
there is a camera gun and a retractable gyro gunsight 

Typical of high-performance trainers developed from 
first-line piston-engined fighters are the dual-control Hawker 
Fury and Sea Fury Trainers, the Supermarine Spitfire 
Trainer and the Fairey Operational Trainer—all having 
facilities for armament instruction. It will be recognized 
that in the adaptation of such aircraft the provision of an 
adequate field of view from the rear cockpit is a matter of 
difficulty, and some ingenious solutions have been applied 
to this problem by British designers : 


Though their basic design is seventeen years old, the 
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Trainers... 


latest Avro Anson twin-engined trainers in service concede 
little in efficiency to machines of much later date, and allow 
numerous variations of equipment. R.A.F. versions are 
laid out for navigational and radio training. A recently 
completed Dutch prototype, the Fokker 5.13, though more 
powerful, is intended for similar duties. The roomy, high- 
wing Percival Prince, as adopted by the Royal Navy, is 
another thoroughly modern nose-wheel type for which the 
makers offer installations appropriate to bombing, free gun- 
nery (Boulton Paul powered turret) and photography 
Largest of all British trainers, the Vickers-Armstrongs Var- 
sity, is best described as a crew trainer. This one aircraft, 
without conversion, affords facilities for training in naviga- 
tion, bomb aiming, piloting, and the operation of the latest 
radio and radar gear. There is an underslung nacelle for 
the bombing instructor and his pupil. In many respects 
a counterpart of the Varsity, and hkewise developed from 
an airliner, the American Convair T-29 can have separate 


(Above) Short Sturgeon T.T.2 target-towing and -simulating aircraft. 


HE modern air force requires a diversity of second-line 
aircraft for vital (though, in some instances, uninspir- 
ing) tasks. Among these, target-towing, air/sea rescue 
and arctic rescue have greatly increased in importance 
during recent years. British target-towers are represented 
on this page by the Short Sturgeon, Fairey Firefly, and 
D.H. Mosquito (the Tempest and Beaufighter have been 
similarly adapted), while the Martin PBM-5A, also 
depicted, is an eminently suitable type for rescue, as well 
as for patrol. Vickers Supermarine Sea Otter amphibious 
biplanes and various Grumman types are also rendering 
excellent ‘'A.S.R."’ service. Meteorological reconnaissance 
falls to the lot of adapted first-line types 
Helicopters are particularly valuable for “‘ special ’’ 
operations (e.g., secret service work, radar calibration and 
observation of torpedo trials), and for some of the more 
difficult rescue tasks Together with fixed-wing A.O.P.s 
they serve admirably as communications aircraft, supported 
by such types as the de Havilland Devon (military version 
of the Dove), Avro XIX and larger V.I.P. transport 
machines, exemplified by the Vikings of the King’s Flight. 


Mosquito 1.7.39, adapted for target-towing. 
_ Firefly target-tower, showing drogue winch. 
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seats, desks and radio and radar installations for sixteen 
pupils. Student navigators take celestial sights through 
four astrodomes 

A similar instance of parallel development is afforded by 
the jet-propelled Meteor 7, already mentioned, and the 
Lockheed T-33 (formerly TF-80C). Unlike the Meteor, the 
T-33 is pressurized, has ejector seats, two o.5in guns and a 
remote hit recorder in the rear cockpit ; like the Meteor it 
is suitable for the training of tactical reconnaissance pilots 
in the correction of artillery fire 

The first aircraft to be planned specifically with jet train- 
ing in mind was the Nene-powered S.0.6000, now considered 
as a research aircraft and unlikely to pass into production. 
In common with this French type, the Dutch Fokker S.14, 
the prototype of which should take the air this summer, has 
side-by-side ejector seats. Here, however, the resemblance 
ends, for the Fokker should prove a much more docile 
instrument of instruction than the formidable, highly loaded 
French machine. The power unit of the S.14 is a Rolls- 
Royce Derwent with nose intake, and there are large 
fuselage-mounted dive-brakes. 


The Bristol 17! helicopter, suitable for a variety of tasks. 


U.S.AF. airborne lifeboat being positioned under a B-29. 
Martin PBM-SA—che world’s largest amphibian. 
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For Westland-Sikorsky general purpose helicopter 
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e McDonnell XHJF-1 twin-rotor helicopter of the U.S. Navy. 


MARKETING THE 
MARATHON 


Departure on a 35,000-Mile Tour to 
Australia and New Zealand 


AST week, the ceremony marking the departure of the 
Marathon I on its long sales and demonstration 
tour was recorded in Flight. The aircraft, G-ALUB, 

left Woodley on Saturday, January 14th, under the com- 
mand of G/C. Bandidt, with Mr. Hugh Kendall as chief 
pilot, and is expected to reach New Zealand in fourteen 
days. The crew are seen in the accompanying photographs 
Production of the forty Marathons ordered to date has 
commenced, and G-ALUB is standard in every way. It 
has its twenty seats packed inside, ready for fitting when 
the two 170-gallon long-range fuselage tanks, installed for 
the Tasman Sea crossing, have been removed. Nearly 
2,000 Ib of spares and luggage are also on board. 

Horn balances are still fitted on this aircraft, but will be 
dispensed with later. The loop aerial is now mounted 
over the wing centre section. No deicing equipment is 
fitted at the present time, but a prototype Marathon will 
shortly carry out development tests with a thermal deicing 
system for early incorporation in production machines. 

Noteworthy features of the Marathon feederliner, and 
ones which will interest airline passengers, are the very 
roomy cabin with large windows providing an excellent 
view of the country below, its low, horizontal floor making 
for easy entry and exit, and its four-engine safety. It meets 
full I.C.A.O. requirements. Pilots will approve the pleasant 
flying characteristics and a roomy cockpit with excellent 
all-round view 

Summarized data concerning the aircraft and its demon- 
stration tour are as follows :— 

Aircraft : Span 65t ; wing area 498 sq. ft ; length ; 
cabio wideh, length ond beighs, | ; seating for (8, 


toikedt; wenght empty | max au.w. 16,000 Ib. Engines: 345 b. 
tpeed 


hp. 
Queen 70s. Cruising speed 160/210 mph. ; max 232.5 mph. ; 
850 miles. 


range 


lin ; 
22 with 
Gipsy 


Co.; Marconi’ 
7ov2) AF Co., Led. (dinghy and rescue LAR and be 
Led. (seats) ; Scandard Telephones and Cables, Led. (S.T.A. 11, 12 and 13 radio) ; 
Ulera Glectric, Led. (Inter-com.) 

Route out : Rome, Achens, Nicosia, Baghdad, Babrein, Karachi, Dethi, 
Darwin, Cloncurry, Charteville, 
Koepang, Bali, Soursbayas, Gacavia, 


(The illustrations im the adjacent column are from “ Flight” 
photographs) 


After careful preparation, ‘itting of extra fuselage tanks and the 
packing-in of spares, the Marathon is ready for its 


Before take-off from Woodley. (flight's Gemini in foreground.) 


The crew, together with Mr. Gray (hand in pocket), Sir Frederick 
Handley Page, and, on his left, Mr. Lennox. (Below). A farewell 
message is recorded in the presence of Mr. Peter Masefield. 


gs This sister ship to ALUB, like all Marathons, “‘ sits *’ well in the air and flies gracefully. Most good-lookers are good. 
| 
ang. Mergui, Rangoon, Calcutta, Vizigapatam, Hyderabad, Bombay, Karachi, jiwam, 
Sharjah, owe, Teheran, Baghdad, Damascus, Cairo, El Adem, Castel Benito, Algiers, 


ACROSS 
CANADA 


~—by Canadair : What the T.C.A. 
Passenger Sees 


FEW weeks ago I made my first long flight by Trans 
Canada Ait, Lines since the company introduced its 
Canadair Fours. The journey from New York to 

Toronto, and subsequently across the country to Van- 
couver, brought back many memories of Service flying. 
lime seems to grow shorter in retrospect, so that the 
prairie landscapes made it seem only yesterday that one 
spent many happy hours of instructing in those skies ; 
and the voices of the four Merlins, particularly when 
taking-off, raised a nostalgic lump in the throat, for they 
sounded exactly like those on a Lancaster—and what 
more deeply moving experience than to witness or pat 
ticipate in the take-off of a squadron of heavily loaded 
Lancs on a night raid? The long trans-Canadian 
journey itself now seems to have occupied no more than 
an hour or two, although in truth it took from early 
morning until late evening, in spite of advantageous time 
changes, to cross Manitoba, Saskatchewan, Alberta and 
B 

Although it is difficult to enter the United States, there 
seems to be no objection to ones leaving I presented 
myself at the internal or domestic side of La Guardia air 
port, and was led by a coloured porter (Red Cap, Blue 
Cap, Speed Cap, or some such name) to the T.C.A. depar 
ture gate at the farthest end of the buildings. My ticket, 
purchased some time before in England, was endorsed, and 
within a few minutes all passengers (about two-thirds of 
the aircraft's maximum capacity) were called on to em 
bark. Never was there less fuss or formality 

The route to Toronto takes one over some beautiful 
country which soft winter hues enhance. Nearing Toronto 
one may gain a glimpse of Niagara Falls, or if not of the 
Falls proper, of the nver at its two widely different levels 

Except in the matter of silence, Canadairs are comfort 
able in a neat and plain way The inboard Merlins are 
equipped with short, cranked exhaust pipes, terminating 
in a fishtail device. Outboard banks and outboard engines 
have stub outlets The take-off seemed quite leisurely, 
but once airborne the machine seemed to climb and get 
a move on in a businesslike manner 
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Inboard banks of the Merlins carry exhaust pipes and fishtails. 


Attractive, with an American flavour: a T.C.A. Skyliner at Dorval. 


(Below) T.C.A freight handling is efficient : a conveyer in operation. 


a A Canadair DC-4M2 North Star (Four Rolls-Royce Merlins) of the T.C.A, fleet. The city spread out, below is Verdun, Quebec. 
a 
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DRAMATIC PERFORMANCE 


$.B.A.C. Display Farnborough, 1949. 


‘*The Avon-Meteor with its phenomenally fast climb of 40,000 


feet in a fraction over 4 minutes, showed off another remarkable virtue of 


the Avon. Returning from one of his sweeping climbs, the pilot shut off 
both engines and trailed two plumes of unburned kerosene as he dived to- 
wards the airfield. With the plumes still breaking from the jet nozzles he 
flattened out, then climbed again, rolling as he went. Just as it seemed 
that he must stall and fall towards the earth the plumes vanished abruptly 
and simultaneously, and the Meteor continued its climb. The pilot had 
demonstrated with an excusable touch of drama how instantly the Avons 


relight in mid-air.” 
“AIRCRAFT & AIRPORT’ 
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ROLLS ROYCE 


C10 


FOR SPEED AND RELIABILITY 


ROLLS-ROYCE LTD: DERBY 
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The world’s most modern air cooled 


radial engine in the medium power class 


It has nine cylinders for smooth 

running, with 24 per cent. less frontal 

area and lower weight per B.H.P. than the 

nearest comparable type. It develops 550 B.H.P., has 

an anti-icing fuel-injection system and automatic mixture and 
boost controls. The fuel and oil systems are unaffected by 


negative G. These are a few of the unique features of the 


ALVIS LIMITED COVENTRY ENGLAND 


Telephone: Coventry 
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ACROSS CANADA... 


Seating is comfortable, and there is some 
thing refreshing about the clean white anti 
macassars gn the seat headrests. An amid 
ships galley and coat locker divide the 
accommodation into two cabins. That at 
the rear is the smaller, but quieter. Toilet 
compartments are placed forward and in 
the tail. 

Refreshments were served on this first leg 
of the flight and, in minutes it seemed, we 
stepped out at the smart modern airport of 
Malton, home of the Avro Canada Com- 


y. 

Later sections of the flight west took a 
now-full Canadair on to Winnipeg, Saska 
toon, Edmonton, Calgary and finally Van- 
couver. In many places the wartime con 
trol buildings have been converted for civil 
use, and bright and comfortable for the bricf 
calls they proved to be. No sooner had 
the four Merlins stopped turning than 
vehicles converged on the aircraft in an orderly, pre-deter 
mined manner, and commenced to refuel, remove luggage 
and mail, and load more meals for the passengers. As a 
result, the aircraft was ready to take off again in the 
shortest possible time 

The first hundreds of miles from Toronto take one over 
some barren, rocky country with stunted evergreens and 
innumerable lakes, large and small.- By the time Winnipeg 
is reached the vast plain stretches in every direction as 
far as the eye can see in the clear atmosphere. Saskatoon 
is prairie country, flat also except for small ravines, mostly 
dry, cut by snow water in the spring. Trees are very few, 
and the continuity of the winding single railway lines is 
broken only by the grain elevators which are always a fea 
ture of the prairies. So much country, part cultivated, but 
divided everywhere into equal sections, and with mile upon 
mile of straight mud road, intersecting always at right 
angles, engenders mixed feelings of wonder and monotony 

Frequent meals or light refreshment and a selection of 
magazines keep boredom away, and during this particular 
ride I amused myself (until capacity put a stop to it) by 
trying to get a glass of milk from the stewardess without 
the inevitable two biscuits. Apparently they follow each 
other as the night the day. . 

When dusk was near we approached Edmonton over low, 
unbroken stratus, and to my great regret the mighty 
ranges of the Rocky Mountains farther west were obscured 
by cloud. The pilot, using a procedure let-down, made a 
pass at the airfield but was compelled at about one hun 
dred feet to pull up again and proceed to Calgary, his 
alternative. Passengers bound for Edmonton appeared to 
contemplate their long night-train journey back with com- 
plete resignation. 

As we flew south there were occasional views of towns, 
lakes and airfields, the evocative names of which will bring 
back divers memories to hundreds of aircrew trained under 
the Commonwealth plan—-Wetaskiwin, Ponoka, Sylvan 
Lake, Red Deer, Penhold, Innisfail, Bowden and Olds 

At Calgary I stepped out into a cool, wet evening at 
the one-time R.A.F. airfield of No. 37 S.F.T.S. A sen 
sible traveller would have broken his journey here to spend 
an evening in one of the comfortable hotels in this fine little 
city and to make sure of a flight in daylight over the 
Rockies. Unfortunately, this could not be considered on 
a business trip, and on and up into the night sky we flew, 
completing the 400 or so miles to Vancouver in cloud or 
between layers. There was some reward at the end of the 
night journey, for despite cloud and rain the bright multi- 
coloured lights of the city and shipping, visible as we circled 
the airport, made an entrancing spectacle 

In conclusion, a reminder of Canadair data will be of 
interest: Span, 117ft 6in; length, 93ft sin; height, 27ft 7in; 
weight empty, 48,000 Ib; all-up weight, 80,200 Ib; cargo 
capacity, 7,500 lb; fuel capacity, 3,200 gall; range, 3,800 
miles; max, cruising speed, 306 m.p-h. M. A. S. 
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At Malton: the North Star in which the trip was made. 


Servicing vehicles. duties completed, make way for passengers. 


but of the 40-seat Nerth Star. Between cabins are the main entry, ig 
‘ robe and crew seat for two, whilst forward (men) and rear, are Be 
let compartments, A starboard door opens into the cockpit, ; 
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Autocar with de Havilland Gipsy Major I engine 

represents a very creditable attempt to meet the 
requirements of the private owner in the rather artificial 
conditions of to-day. It has been designed with very low 
maintenance costs in mind; the simple fabric-covered 
tubular construction and, in particular, the Gipsy Major I 
engine with an overhaul period of 1,500 hours, contribute 
to the achievement of this object. An additional talking- 
point is the provision of four seats, dual control, and all 
essential equipment for the competitive price of £1,500. 
The Autocar has recently been making first demonstration 
flights in Belgium and Holland. 


O NE of very few new British light aircraft, the Auster 


NTENDED, as the name implies, to serve as a car of the air, the Auster Autocar cruises at 106 m.p.h. for a fuel 

consumption of 64 g.p.h. Total fuel capacity is 32 gallons. The wing resembles that of the three-seat Autocrat 
—36ft span, 185 sq ft gross area—but the tail is larger, as may be seen in the comparative views below (Autocar 
on right). The controls and instruments, including individual heel-brakes, follow Auster practice, but the rear 
fuselage is Bin wider than on previous The two doors give access to all four seats, the backs of the front 
conte folding fat. tt will be noticed that a Fairey metal airscrew is fitted, and also a silencer. 
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HASTINGS 


LONDON 


Service aircraft. by Handley 
versatility 
any climatic condition throughout the world 
glider-towing and communications are their 


everyday concern 


FLIGHT 


Page are renowned for their robustness and 
their vocation is the handling 


of military turansport’s multifarious tasks in 
freighting, paratrooping, supplics-dropping, 
maids-of-all-work, they 


yet have that extra stamina which carries them in triumph through any emergency 


HASTINGS, the standard, long-range, trans- 
port of the R.A.F., more than proved its worth 
on the Berlin air-lift it carried cumber 
some, high-density loads which could be 
handled by no other aircraft with a top 
speed of 347 m.p.h., it has a range of nearly 
4,000 miles, payload of 10 tons and 3,000 cu 
{t. of cargo space it will tow the larges* 
glider, carry 60 casualties as a high - speed 
ambulance and drop jeeps, guns and 
ammunition by parachute 


MARATHON is a dual-purpose, small, tour- 
engined transport whose high perlormance 
exceeds the most cxacting safety require- 
ments military appheations cmbrace 
flying-classroom and light freighter duties 

as V.IP. communications aircraft, 
its four-engined safety factor is of special 
significance it carries 22 passengers 
or nearly 2 tons of freight over $00-mile 
stage distances at a maximum cruming speed 
of 210 mph 


HAN 


HANDLEY PAGE (Reading) LTD 


ENGLAND 


HANDLEY PAGE LTD. 
ENGLAND 


LONDON 


MARATHON 


| 
Versatility 
at 
a 
| 


FLIGHT 


Flight Stability 


Unimpaired by This* 


SINGLE ENGINE PERFORMANCE 


Service Ceiling, Waa. Continuous Power Weight 34.500 lbs. ft 


Kiem the Scandia’s stability and mancuvra. 


{ Even if one engine becomes inoperative, 


Rete of Climb, Mex. Continuous Power, 3 bility remain unimpaired. In fact 
tt Altitude ft/min the plane’s single engine performance 
Min. Runway Length, required by 
Teke-off, See Level. Weight 25.0 fe puts it in a class by itself. All pilots 
Landing, Sea Level. Weight 3 th 4.180 ft 
who have flown the Scandia are 
unanimous in praise of its remarkable 


flight characteristics. 


SVEVSKA AEROPLAYN AAKTIEBOLAGET SAAB AIRCRAFT COMPANY + SWEDEN 
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ICE-APPROVED As reported on this 
page. the Vickers Viscount (the *700'" 
production version of which has been 
ordered by B.E.A. and B.O.A.C.) has 
successfully concluded icing trials over 
the Atlantic. Delivery of the first “700s” 
to the Corporations is expected in 1952 


The Instrument Rating 


a* ome gratiiv the 
é and Companies atiect 1 j ement ot t hate 
from which the holding of an Instrumen tiog ill be cor 
pu ry for all pilets gi trolled areas cor 
trons M.C.A. Ih rma n Circular No ~ lated Januar 
Sth States that t ow K the 
Instrument Ratings led to t clu that adhere: 
to the date April ist might entail cons irtailment 
in commen ervice It cordingly bee 
decided te e date spe Rule 28 ot Se tule 
Hl of the gat (drole M ‘ ; 
The period withir h milots B nay continu 
to be renewed will also be Octobe 

roduc tren tt imme kK n 
s tandard all 

attempt te mate itt pat 
th par Ra { suct 
need in the Eu ean area ting airline 1} t 


red by L.A are now in progre 


Airport Health Regulations 


= NGER handling at : European airport i 
facilitated | nt el betwee the 
countries of Western unron, te mplity ir travel heaith con 
trol With flect from Pebruar rst Belgium, France 
Luxembourg, the Netherlaad the United Kingdos vill 
become area a treated ‘ eh 
within the Brussels Treaty | et wD excepted area 


the matter of such cont 
Any aircraft starting tts fight at a point thin them area 
ealth contred 


will not in normal circum noes be ibject te 
on its arrival other point im the area The sircrait 
j iration { umd personal deciarations of 
am!) health oth time sti ne tac handling 
will thus ou CCOSSATV sik light \n aireraft entering 
x ted from outsiie will now be suibyecte t 
‘ rol st the first touching-down point it 
greatl mphhed procedure vill not, it thought, any way 
impair the flicrene vf the ealth-cont em in general 


Radio Industry's Views 


AKING att sunmual of the Rudio Communi 
ation at Electronic Engineering Association in Lo ; 


t Friday, Mr. F. S. Mockford, the chairman, expressed cot 


ern at the alsence the British Commonwralt quivalent 
the US. plan for a co l airways racheo system 


During the enquiry in erious air accident at Prest 


vick he said it was offiesally stated that recerding devices 
shuch would have considerably helped the work the Court 
ere not in existence This gave rise to totally erroneous 
tatements about the me pending collars the 


1, there can be no doubt that 


h equipment to the Ministry 


Association had been approac 
ry real help in obtaining Brit 


cquirement ould have been given 


Since 1946, industry ta eon handicapped 


the develoy 


« cue first ft t a 


mthneg it work) requirement 
imf, secondly, to the zg t expense involved in buihlir uj 
comm its vo? urces a rinate! system for what. after 
is a himut parket 
The As these considerations before the 
Civil Aviation sory Conmitte with certa sug 
gestions a te sit) tnhight 
The case put : the Assiation ha tar 
ieceived favourable consideration and the discussions ar till 
im pr 
the tty ti port corporations have 
terest it Manwiactured aiv radi 
wnt and thes ew fleets will .arry British eat ipment 
M Move kf acl i it there was no douht that a con 
rable sawing in dollar expexiture on radio could have been 
flected if tish equipment had been ordered by 
me of the American aircraft Ha.’ the necessary stime 
is Deen apphed, as was in the case of the Canadian aircraft 
had no doubt that the radio mdustry would have respomded 
The Americar plan to which Mr. Mockford reters is presum 
ly that contained in the report of the special Air Traffic 
ntrol Sub-Committee (S¢ t) of the Radw Technical Con 
\ tut ihe report recommenads development 
e-ore th { tt ntrol and navigational! tet 
the extent of $1, 114,000,008 Adopti rripeara tile 
i the f att ! it nm most Hrites 


ALSTRALIAN EXPERIMENT 
Austra Dey tn t t Civil Aviation ha tained 


ill be fittes! 1 

vw exten ‘ xperimental tria Test to determine i 
re carr t ith a ev t} 
onstruc urport ghout Aust ent 
plan en ige aif 
ports at ipita t Hrports with two or three 
unWays ten furthe runway airields in New 
(,uinea Kunwa are said to cost 
ach, New Gulne £4 ‘ cities £200,000 and 
r internaty al airports 4 These figures suggest that 
result the coss-wind lamtling geats are 

ver ideralle economies will be ble 

zh 3 rheid i luce the amount of land 
quired a us enable t ports to be nstructed con 


VISCOUNT DE-ICING TRIALS 


[= prototype Vickers Viscount recently cotapleted a series 


evere sing conditions off the coast 


reland Dive test ch took at betueen §,.000 aml 

6,goo!t, were intended to prove the aircraft’s flying 

acterist factory ng conditions, that 

ing ter cumtolated ie 
we t tie st prevent 
g. The equa emy mixture of cold air 


i n the exhaust of the Darts 
During the three days « whuch the aircrait was flown from 
fiving r the Athootic was 


| 
| 
le 
& 
| 
; 
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hw t A RCRAKT ¢ vet t reported 
sfully fulfil all three requirements 4 Lnited Ki i ing Augw 
tot. MCA. totalled 64.000, of whic! 
unt prototype ha ww completed a series 
ati hour ights London and Northolt together handle 

‘ passe nge raf dswa 
it 7 type, is expected t rent i¢ passenger t ta Holiday trafic at Ronaldswa 
ing thi niet hs a of ed by B.E.A. for use f i, Miacle it t rd busiest airport with 23,000 pass 
ern ad 2 ements. ls are given bel 


entinent on ti 


wrvices of Bri 


GREEK AGREEMENI | j Aircraft Movements 
Airfieid 
ir route re-allocation agreement was recently sgned i Ae Other 
4 A.E. and Hellas, the two principal Greek airlines [Tranepore Flights 
esigned to end the wasteful over-capacity, caused through Aberdeen (Dyce). | 
of routes, which has existed since the inaugura Belfast (Nucts| 
vy in sul Corner) 
wervice arly in 1948 As a result of the new Cretan en | 
AE. will remain the main internal carrier and don) | 
division Black bushe 
Blackpoo! (Squires 


ncipal international operator The 
as Hellas will retain a small oumber 
likewise, T.A.E. will keep a small 
of internat outes 
igreement al les for co-ordimateu expension of 
capacity by balancer purchases and for the unple 
mentation of 3 af \ \. inter-line ticket agreement 
This very significs ndoubtedly ensure increased 
load-iactors and impr economy, thus permitting | Garwick | 
the aif-transpert to recover from its present Glasgow (Renlrew) 
Condition Mure 
tnverness (Daicross) 
iste of Man 
CHANNEL CAR-PERRY (Ronaldsway) 
Kirkwall 
Ministry of vi has granted permission to Leeds (Yeadon) 
iver City Airwa i crate the Lympne to Le Tou Liverpool (Speke) 
carlerry service associate agreement with | 2'$00 296 
KFA) fer a further per ears The company is (Rin 
j 
to use addition mralt this year and to carry | 
t 6,000 vehich | with 2.700 in the 194 Nottingham (Toller. | i 
ton) 
oncession has been made regarding the reduction ot mat 38,180 
oreham 
landing fees which, at the English terminal, are considered! | Southampton (East: | | 
very high in relation to the shortness of the journey; con | leigh) | 
equently, fares are unlikely to be decreased Additiona | pn eg Water | 
wenger and Customs facilities are being built at both ter | tae nage 
points and it is expected that as many 48 24 services Wek 
ad will be operated during the peak periods Bookings Other Aerodromes 
have already been received for many months ahead, and trafh Alt ‘Reporting Air- 
at Easter—coinciding as it does with the re-opening of the | felds j 
Le Touquet likely to be very 


BREVITIES 


The total 


Edinburgh (Turn- 
house) 


63,974 305.968 | 6,562,792 


“LEVEN Plymouth flying! now for 
B.O.A.C. will continur be offered f untal the 
If no offer A\ en receive y that time 11,000,000 at 

vill make 


ent towards t 


North 
M.A 
Easter 
lerick 


hy m 


uring 


OL and 
Frequencies are fortnightly 
© Natrobi is hours 


neoreased 


aimed to be seventect statt how considerable increases on 
concern to select the Douglas DC-6 tor service 1 to points in Europe, wit! 
It is expected that the New York-Rome DM tie London-Paris service 
{ the heavy traffic anticip t ) isseagers carned increased by 4o per cent. An 

iy were fown hetween France 


the airline 


established in time 


the Holy Year 


} ul) 
A 
atis 
vim 
be il wer 
on 
rt, 
| 
| sengers | 
— (terminal Freight | 
and fb) 
transit) | 
2,302 22.017 | 
16,69) | 82,893! 
3533 | 4,572 | 
4 
wee I: al ut stment made by the Australian Govern 
ceveiopment, ot Vii aviation had reached 
the dof the last year 
.| st 
| it to be em uf g to fin t ry, Aurlune urried 
. 2,200,00) passengers and 1, 340,000,000 revenue 4 
{i MC.A. a the t of passenger-mile ( i 48, the totals represen 
ww dant, AVM P. Simpson, 13 per cent ne arried and a to per cent 
I) Controll ! increase in passenger es thows The company a the 
Di Hie wit ed AVM t Charles R 23,700,000 treight ton-m t,170,000 mail ton-mi 4 
| ! ‘ t vice expur 6 738,000 expre t 
January 
lhe Piaggie Compar of Geenoa announces that i P-14 
\ esult ot t res \untr i Coyle vesseater is nov ady tor custributior i 
t Air International it t scl ait ts ered ! t klin engines j rri elu 
Vie! fieht from Lomdon t Iney on fa at rott ia R ‘ acl ‘ 
inaugural vie Australia lea “vadne \ Kk t Carditt Mr. Rotet 
; january Air Ceyl International naged mel Swansea, hav ted invitations from [.E A 
as, operated bv Australian Nat tA Pt Ltd t hill vacancies © t Welsh Advisory Council for Civ 
Aviation, caused by the ce Alderman th 
t t res t transitiant ervice ‘ignation of M t 
Gander, trom Februar yt? t ut er foun t Air Ind luternational inaugurated it 
flight in « hirection t Mare} tye f puen links Bombay with Ade and Nair 
will be to ad fight pany’ s ‘ Consteiatvons 
Sy ee per week and the elapsed time from Bombay 
mayor 
rout 
will b 
durin 


WORLD-WIDE 
CONFIDENCE. 


Since the War it has been the privilege of the 
manufacturers of Irvin Airchutes to suppty 
parachutes of all types and for every purpose 
to Governments, Naval, Military and Air 
Forces, and Air Lines in the countries listed 
below. There could be no more striking 
demonstration of the world-wide confidence 
accorded to and instilled by the name IRVIN. 


Great Britain 
Holland 


THE TRYING ALR CHUT ORFAT HE 


LETCHWORTH HERTS 


Manufacturers of ail pes af 


Telephone No. Letchworth 
Telegraphic Address: Irvin, Letchwo 


2 


26, JANUARY 1650 PLIGHT 
2 
: 
Denmark Peru : She 
Ecuador Poland } ¢ 


The * Servedyne’ * 
POW CHE assistance 
vstem for flying 


The Lockheed 
electro-hydraulic 
selector valve. 


A Lockheed 
oleo-pneumatic 
shock absorbes 
strut for one of the 
fastest jet-fighters. 


A Lockheed 

articulated 

undercarriage 

with 

Lockheed 

oleo-pneumatic 
aSstruts. 


FLIGHT 


A great British 
organisation 


Lockheed high- precision equipment for 
aircraft has an outstanding reputation for 
performance and trouble-free service, and up 
to the present more than two million units 


have been supplied. 

Among these is the high-precision pump, 
shown above, which delivers 2) g.p.m. at 
3000 p.s.i. at 3000 r.p.m.: 36,000 of these have 
been supplied. The Servodyne system, which 
gives positive and immediate assistance to 
controls, is another important unit. 


BRITISH) 


hee 


AUTOMOTIVE PRODUCTS CO. LTD. 
LEAMINGTON SPA 
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CIVIL AVIATION NEWS... raft under its own power ow spe the aie bin 


ena it put int tat t Ish 
arid England throughout the year, An increase of over 60 per after leaving a Melbourne tac? 
cent was seen on the Riviera services, and on tcutes to othe . . - 
purts of France the gains were as high as 205 per cent On a rivals i es at Dati yur t ilu 
the company’s services linking Britain with the Continent the the i tet 4.73 " i iigure A 
miunber of passengers carried was 59 per cent above the 1948 perorngers accounted tor the remaiace 
haure by KLM and charter compa-iies Aircia 
novements amounted ¢ and totals 1,867 Sen & 

The Air Registration Board announces ht and 195.450 kg of mail were handlec at t? urport 
vweven Civil Aircraft Inspection Procedure . 
total of iq issued to date Ihe leaflets are « ial ' Ou February 16th CAB wil “gin an enquity to dete 
A.R.B. Publications Department, Greville House 17, Gratton une whether a helicopter air mai! and parcel-post service 


Road, Cheltenham. Glos the New York city area ix required by what is pec turesquely 
. termed “the public convenience t h 

Claimed to be the heaviest single cargo eve: loaded 

an atrcraft in Australia, a large road grader weighing 9 and Los Angeles. In addition to New York city. con munities 

was recently flowa from Melbourne to Flinders Island wu n Long Island, Westchester, New Jersey and ( oanecticut, al 

A.N.A. Bristo) Freighter The unit was driven into the ais vithin 4 so-mile radius 


rece sity T he 


posed service is similar to thse already in operation in Chicage 


1 an 


of the city, wouk! be affected 


FROM the CLUBS 


‘7 open the 1950 flying season and to promete a still Five othecers from the Arab Legion have now almost om 

greater integration of the flying-club ‘movement, the pleted training for their Private Pilots Licences, two having 
A.B.A.C. is organizing a so-called “‘ Easter Aerocade Held slready, qualihed and returned to their home countrs armel twe 
daring the holiday period, Friday, April 7th, to Monday pupils trom Pakistan are m taking the pilots’ course The 
April roth, this will comprise a mass flight by@lub members clab now has three Austers, one Proctor, « Messenger and a 


in their aircraft, calling at the majority of ciubs in Great Stinson ter sale 
Britain. It is expected that more than 7o aircraft will take . 


part in the event, which will include a series of social functions "THE Boston Aero Club imugurated on October szud with 


arranged by individual clubs ‘ 42 Members, has now increased its paid up membership to 
Che intention is that the daily air-mileage should be in the 76. I is hoped that the club-house will be completed ancl 
neighbourhood of 200 to 220 and that between 20 and 25 its interior decoration finished by the end of the month. and the 
clabs will be visited during the course of the week-end The securing of bar and catering licences is expected shortly after 
keynote is to be the elasticity of the programme and the free wards 
dom of the participants to deviate from it 43 they wish : The Auster aircraft belonging to Aeria! Spraying Contracto 
Members of the public will be invited to visit their local Ltd., will shortly be divested of its Spraying equipment 
clubs during the visit of the verocade and to inspect the and will then be available ax an additional two-. at aireruit 
aircraft and see for themselves how the flying club movement for solo flying The clab is tous to double its membership 
is developing. Details of the itinerary will be made availabk as quickly as possible, anc any n th regard to 
liter flying or the club's activities are m the Secretary 
The Association also announces that summer convention Mr. G. N. Snarey, AFA Wilsford Hose 
in being organized for August toth and that four club Ar Loudon Road, Sleaford 
Homes (Northamptoushire Acro Club, Blackpool Aero Clut 
Wiltshire Flying Club and Liverpool Flying Club) are sct ])' RING 1950 the Aero C1 atte 
for May 2oth, June roth, July Sth and August 5th respectivel stantially to tmcrease the scone t ctivitie teps 
bad taken to provide the finance for extensive 
Sg spite of extremely bad weather during the latter part of provements in a mmodation an training wcilities, the 
December, the Wiltshire Flying Club accumulated a total iltimate ject teing to develop the instructional side ot the 
{ :oo hours for the month ringing the hgure for i949 to lu into a first-rate training establishment The tga reat 
147 he The last of the club's Magisters has now been sold vill then be able to undertake all types of training up to the 
vod the present fleet consists of five Autocrats und one Tiger standard of Commercial Pilots’ Licences, fastrament Rating 
Mot in addition to the Dragon for any parties which may “l Instructors’ Certificate A training syllabus ha a 
he organized A ne Auster G-AHCR is been purchased wh up and will, it is hoped, enable the club t jualify for 
from Capt. Spencer Smith and now undergoing C. of A M.C.A. approval for the hour Private Pilots’ Licence cours 
verhaul in the we of From Febru rst it ill be avai while giit-f tau ties ili} availa! i the near ‘4 
le to members a reduced rate of /2 108 per hour sol For an mit perixl the night rate ll be tos per how : 
¢ of 120 hour pplie ‘ than the da pupil 
erat 
N! W mt i] A ( (hue 
t 
Luring qualif f 4 
I ti j 
te ¢ ca 
\ VIATION cir 
£% the Gove t 
at tt t t lit equ 
cum of t 1 te fiving she The 
Aero Club 4 trying to rede 
private-flying ts b ging a reductica 


ing fee tariff 


TAXI-LIKE : The Lycoming-powered Fokker F 25 
Promotor is remarkable for its spacious cabin 
and ease of ingress and exit, which allow pas 
sengers to be dropped or pic ed-up speedily, 
so facilitating short-distance charter trips and 
work of a comparable nature. An initial order 
was completed some time ago 


a 
: 
a hi 
t 
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|] 
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BALANCE oF POWER 
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New Hydraulic Device to Synchronize Duplicated Slave-elements 


N any mechanical syste here separate drive-paths are 


taken from a wer source, the distribution of 
power will necewar be affected by the resistance differ 
the Of a h i stem set w, for example, 
the rou etta ae the rate, and even 
equence, of unit t lerable extent a 
matter of the degree ot lim the separate 
branc he Th art t ase Ot 
the at riage ut t as Mnetrica 
vetmient cannot be t for this reason that 
mechankal iuterconnect etween the ort a tarboard 
surfaces has been, and | ull, commen p 
fo eliminate the necessity for mechanical intercongectior 
Hritish Mewsie Ltd ! e developed a unit called a Flow 
Divider which, introduced into a hydraulic system, permits 


synchronized operation of two samilar elements pr wered tram 
a common source Che first application of the Flow Divider 
to a British airrraft t sir brake circuit of the English 
Pieetric Canberra (Flight, December isth, 1949) 

The Flow Divider is an unusual type of hydraulic valve, the 


function of which is automatically to divide the flow of fharl 


from one pipe into twe eq ial flows, itrespective of variations 
in back-pre which may exist in the two outlet pipes 
i) ensuring wt the quantity of oj] passing to each branch 

held equal, the umt maintains coeva otida in each halt 
f the service The inaccuracy of divimon w below 5 per cent 


with ful (a on ote ranch are o " n the other 


Schematic diagram 
showing function- 


[KA A al relation of the 
British Messier 
Flow Divider. 
W 

the pr peration i tlustrated in the che atic 
Oil from t pre source passes through 
trict Ki and Ka then to the two branches 
it ystem through twe Ky and Ky) 
At nts Aa Ik betwee ‘ each branch 


which is divided 


AIR-LEAK 


HATEVER the nal be in respect of pneu 
\ mate ‘ ydraul ter in aircraft, the fact 
emains that oil leaks are a good deal easier to detect if only 
ause ot the mess the \t le ist suc h has been the 
ase up ull now However introduction of what ts 
known as the Type H leak detector, develop and made by 
the British Thoms Houston ¢ Ltd, the pin-pointing of 
even minute {ter of great simplicity 
Phe method ed depends on the introduction of a small 
| er 4 to the air in the preuma tic 
yxtem at ai ping will carry with it a small per 
itsell sensitive 
unit and a control 
be, furnished with a 


unit ‘ 
plastic-tipped metal nozzle The bedy of the unit cantams an 
lement sensitive to the vapours of haloge mpounds (1.¢ 
thr containing chlon ne. iodine and fluorine) and a 
mot air through the element 
ker built unit emits an audible click 
the sensitive element detects the presence 


natructional maternal e non 


cking mere vhile visual 
vk by an in¢rease in the meter 
t It nstrument wail perate from 
! tor ‘ 4 h has m 


by a free-floating piston Motion of the free 80) 
arranged as ¢t vary lifterents y the legree f restriction 
imposed by R4 
With a sy | flow through each branch, the pressure 
rops throug ich pair of restrictions in eac h branch are 
qu ard tt the pressure on each side of the floating piston 


qual. If, however, the back-pressure in for example, the 
' ecreases. the fluid flow will tend to mecrease 


hand 


i Ar lecrease in 
ressure-drop across Ri becomes greater than 
and the pressure at A is less than that at B 
The piston will therefore move to the left, and will sot 
K restricting the } vanch and re-esta 


Cut-away drawing to show disposition of components 


shown in the cut-away 


lrawing The two hxed rifiees are, in fact, formed in the 
on-retur valve ntaine wside the floating piston, and 
the variable restrictors take the form of smal] holes which are 
appropriately masked as the piston moves to the it or the 
eft In rder to permit free return-flow in system 
nternal non-return valve ire used to by-pass each set of 
restriction » great deal of laboratory testing has been done 
on the Flow Divider and an inaccuracy of division of 5 per 
cent can be guaranteed, this being well within the perform- 
nee generally required With careful calibration of the 
fices, however, it is possible to attain an inaccuracy of the 
ler of 1 to 2 per cent 


In that the orifices are mparatively 1, appropriate 


filtration of the I ente g the unit ic necessary to avoid the 

risk {f a choked orifice or seizure of ipped-fit piston 

That this new device is capable of valuable performance in 

¢ w syuchro it here mechanical interconnection 

1ot possible bas been established where the inherent char 
teristics of the unit ive een u rstom! and xccepted 


DETECTION 


und odourless Lu e at approx nately 70 Ib sq] 


‘ in 
itroduced into the system from small 
of hquid. 

The sensitivity of the 1 nent is such that leaks passing 
sir at the rate of o.§ ¢.c. min with a tracer concentration of 
readily be detected In terms of a 
pneumatic system with a total capacity of 300 to 400 cu in and 
perating at t.o00 Ib/sq in, this corresponds to a fall in pressure 
of 2 sq in 24 hr/ leak 


it can convemently 


ers containing 1 t 2 


COMMERCIAL-FLYING TRAINING 
A CHANGE of address—to 8-10, King Street, London, W.6 


(Riverside 7400)—is announced by the London Schoo! of 
Air Navigation, the orgamzation of which has been revised 
amd the syllabus expanded Started shortly after the war by 
number of ex-R officers, the school has since trained 
some hu ds of students wishing to put Service experience 
1s pilots or navigators to good use in civil aviation 
Facilities available include tull- or part-time tuition for 
heences (Commercial, Semor Commercial, Airline Transport, 
Instrument Rating, Flight Navigators’); shert courses for 
RT. Licence ind Lonk Trainer instruction, including courses 
Link instruct 


The school 


it ws stated, recognized both ty the Ministry 


Cw and the Ministry of Education 


sunlit 
= 
~ 
| 
| 
| 
4 
nect ‘ i 
q 
Pe 
: 
imiication of the 
reading on the mit 
a 190 to 260 volta 
The tracer gas u 
f 
4 


a6 JANUARY 1950 


FIELD AIRCRAF 


ONE THE H IN G 


CROYDON AIRPORT, ENGLAND. Telephone: Croydon 7777 Telegrams Fielda 
Service Units at: CROYDON, BOVINGDON, NOTTINGHAM, LYMPNE 


Overseas 


Associate Companies Weston Air 


crof td anai* 


FLIGHT 


ENGINE SERVICE 


Pratt & Whitney Series 1830-92 engines are being regularly 
supplied, overhauled or exchanged by FIELD'S, who specialise in 
this type of engine All overhaul work is carried out in 
compliance with British A.R.B. requirements. FIELD'S maintain 
the highest standards of workmanship to obtain the best 
engine serviceability after complete overhaul You can depend 
on FIELD'S for reliability and first-class service 


SERVICES LIMITED 


GROUP MPAN 


> 


td South Africa 


r, Croydon 


Gt 


{ 
= 
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THE BEST GUN 


SERVICE anp 
BEST VALUE 


Over 25,000 A.L.D. Model 2 Spray Guns 
have been sold and another 25,000 are in 
production: sure evidence of incomparable 
efficiency. This gun and the service behind 
the gun are the best in the world and both 
are INSTANTLY AVAILABLE to industry 
and overseas buyers throughout the world. 


XINSTANT reserve 


REPLACEMENT SERVICE 


INSTANT SERVICE—every hour of every SPRAYPAINT 
day —ensures 100°, manhour efliciency. 

This is what A.L.D. Ltd. offer every user, 
everywhere. New or reconditioned guns ro 


exchanged instantly for your worn or PROSPERITY 
damaged guns. You are invited to link up 
now and write for full particulars. * 


* TO THE SMALL REDUCED PRICE 
CONTRACTOR AND .@-8 


HOUSEPAINTER 

° ° Also available for early delivery; Stationary 
Enquiries are invited from small contractors 
and housepainters, for our equipment, which . [OF and Mobile Air Compressor Units; Water Wash 
can be supplied on hire or on deterred com Ress, Py tt av! PMEN, and Dry Back Spray Booths and Infra-red 
terms over 3 years, with SERVICE ALL 

THE WAY, including REPLACEMENT, Drying; Mot Spray and Mock 
Write now. Gun Equipment; Material and Air Hose, ete. 


The Gun and Everything Behind the Gun 


Sole Manufacturers: AIR INDUSTRIAL DEVELOPMENTS LIMITED, Airspray Works, Shenstone Nr. Lichfield, Staffs, England. 
Phone: Shenstone 341/5. Grams: Aidspray, Shenstone. LONDON, 28 South Molton Street, W.1. Phone: Mayfair 6318. Grams: 
Aidspray, Wesdo, MANCHESTER : ‘Stamford Villa’, 97, Manchester Road, Fairfield, Manchester. GLASGOW: Hillington Factory 
Katate, Glasgow. Prone: Half $258. BRISTOL, Littl Court, Golden Valley, Bitton, Nr. Bristol. Serenryfie 
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‘lose Finish lassi 
Close Finish te a Classic Contest 
larg number of enthusiasts the annual vas found te be one peant ahead of Kast year s «winners, tt An 
the Aircraft Society's silwer Hurry Hrviain Barking he on turned on gly 
ca 1ow established as one of 13 ,jor aeronautical puote srk ‘| more senses than one 
events af the vear The meeting hich plac at thee ‘ with o7 marks the Weat 
Musear Sonu Keasington, last Saturday, drew entrv Carouge N \ir Navigation School, K At 
from 26 teams, and a le ntereste N Hut 
ftators packed u it va 
tt mpeting tear ma yal teu t 
to atte provide the Ambros \viation B. I 
groups th t hes jx to u [hat N \ P. ta 
VAjor pre-oecupa the slig ‘ spotting 
The TC. entere teat x pt ile me \ Mr. Pet i ut t 
imerver Cory the Kx ¢ trophy to th nag 
ed \ ea ‘ wele K thee pily 
Managed t ow t Se trea sche thoug { voking littl prec w 
A first and se t tt ult t argu 4 katt 


Ti ve ert the Ap tie i } 
Bristol Aeroy eb hae Juring M 
ws re} i 
during the ast Wet t th unded a W \ worthy of 
engineer t hve had manage persue the Colles larshi t Nu tot ate 
ot fechnology to provide a Hig! Nat Certifiat rine tie 
rr wt \ t 4 ‘ leas that rem 


if 


| 


At a technicai-commuttee meeting of the Inter-European Airline Operators, held at B.E.A. Headquarters, Northolt, last week, dele. 
gates from ten major companies discussed in detail methods of reducing the high maintenance costs cxused by the price increases 


j nl aircraft equipment and spares since devaluation. Left to right in the groups are (top left) Mr. P_ Dencker, of D.D | a 
Mr, R. C. Morgan, B.E.A. and Mr. L. Krantz, D.D.L.; (top right) Mr. H.W. Ree, O.N.L.. and Captain P. McCormack, Aer Lin ws 
(bottom left) Mr. R. Blanchet, Air France, and Mr. F. G. Smal, Sabena; (bottom right) Mr. i W. Horsman, KLM. Mr. P a 


Morgan, B.E.A., and Mr. }. D. Weirsma, K.L.M. 


| 
| 
} 
BRISTOL ENGINE APPRENTICES REWARDED 
| TALKING ABOUT HIGH MAINTENANCE COSTS ; ss 
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ORRESPON DENCE 


does not Aimeself respon 


the rilers, no 


That Hypothetical Head-wind 
Ts problems « 
your issuer 
vations which he quite ng it} 
that 


n head-winds posed by Mr 


january ati tase 
nes t 


; 
soiuts 


not surprising, therefore 
ich are merely question 

one case at least, seeming] 

Problem 1 Ii an aircra 
counter instagtaneously a he 
will also instantaneously in 
then gradually iall off to 200 kt ctly the same iy as 
the air speed of an aircraft doing 4oo ould fall off if the 
throttle opening were suddenly that necessary tc 
maintain 200 kt 

Problem 2 if, in the same situation as in Problem 1, the 
ther made to remain absolutely 
sill decrease instantaneously 


lecre 


uit speed, by some means or 
constant, then the ground spee 
rom 200 to 100 kt To suggest that the occupants might ex 
perience a jerk forward in their seats is putting it mildly 
they would experience the same sensations (if they had the 
time) as would the occupants of an aircraft flying at 100 kt 
into a granite cliff face V. STEDMAN 
Stansted Airport, Essex 


since 


I seems to me that Mr. W. E, Thompson's problems can 

best be regarded from a purely mechanical aspect. At the 
instant that the head-wind encounters the aircraft, the air 
craft's momentum will be unchanged, and hence the true 
velocity that, relative to the ground, will be unaltered. the 
air speed rising instantaneously to 300 kt 

If the head-wind continues and the aircraft's attitude is 
maintained without change, the TAS, will return to 200 kt, 
the ground speed being then reduced to 100 kt 

Lhe passengers will expenence a deceleration, the rate of 
which will depend on the weight of the aircraft and upon its 
drag coefhcient 

It, in the second problem, the assumption that the air speed 
remains unchanged is adhered to, the instantaneous decelera- 
tion would cause the passengers to depart hastily via the nose, 
with the tail in bot pursuit R. L. TOSSWILL. 

Torquay, Devon 


‘Thunderstorm-flying 


“THE concise and Brice, of the 
(Fight, 


welcome 


lucid summary, by ¢ apt 

American report on thunderstorm 
january is both come and 
ecause Cumulo-nimbus ! at y 


research 
titeresting 
out of all propor 
ts actual unpleas interesting becuse cu 
i closed book in respect 
OCCUPA Nevertheless 
few will deny rrying aircr ine thers 
wukl make a t is no 
wwever hardened elishe vertical ot the 
velocities described in the repo 
ihe most useful line of dev 


thane 
torms wou f t in airborne 
apparatus to ircratt : would imdic 
more unpleasa 
they could be Something vas 
of a year or two ! more il "i loome 
that 
turbulence bogy nor at roperly indied, so th 
there need be little f 
stances; but, all the 
voided 


lopment 


‘ ipit 


Americans hav 


iving 5 yost circun 


tossed) about 


the | fe y 


ig ist 
ui] in the Mediterran 
of the 


ssuring state 
where hail is 
likely t cu-nim 
Final! irect 


w the 
mere y for publicatios 


spressed by correspondents m these column 
ali cases accompany le 


putation in regard to Service sta dards of instrument flying 
after the war practi ally 
ypetated;, therefore, Service 
gher accident-rate than their 
counterparts not the accidents had any 
de with cloud. As for the present time, standards of 
instrument-flying—at any rate so far as R.A] 
Transport Cor nd is concerned—are at least as high as in 
and in Transport Command 1it- 
FIVE-BY-FIVI 


unjust ruig and immediately 
all rerait yore Service 


experienced a 
bether 


pilots naturally 
thing to 


any crvil airlin 
almost certain goer 
Herts 
[As Capt. J. ¢ 
add to the still 
subject will be 
cloud 


rganizathior 


Neilan implies on p. 94, everybod 
slender store of recorded experience on 

forming a useful service to aviation 
tioned by our correspondent, several 
references have appeared in Flight: in June, 1945, we illus 
trated the equipment designed by the Telecommunications 
Research Establishment; it has subsequently been developed 
by E. K. Cole, Lid sts in B.O.A.C 
aircrait Ep 


who ¢ 


varning radar, met 


amd is now undergoing te 


Farnborough Relic 

WONDER if any of your readers know the 

looked to me like a Junkers Jugo which, all forlorn 
on the top of a hill outside the perimeter track at Farn 
borough—and how on earth did it attain its weird and distinctly 
‘dicey lotation? 

I have been a reacer of your admirable 
of my 42 years and can only say that 
what would have happened without it! 

DOUGLAS 


ustory Of what 


lies 


ournal for over 25 
just don’t know 
TAYLOR 


Sussex 


Worthirg 


It Depends What You Mean... 


I DO not propose to comment on the letter published in Firght 
of January 12th, and signed ‘‘ Azimuth,’’ other than to 
point out that the editorial pencil did not correct a most 
obvious error of fact, which goes a long way towards invalicdat- 
ing the writer’s arguments 

He says: ** . it appears that the number of persons em- 
jloyed in the industry is not far short of the war-time peak.” 
t all depends on what you mean by “‘ not far short The 
figures are approximately as follows: 

Wartime peak (January, 1944) .. 2k 000 
Present comparable figure .. Approx. 152,000 

C. BOWYER, Director 
London, W.1 Society of British Aircraft Constructors 

As a matter of interest, we 
war it was estimated that the 
stabilize at approximately one-tenth of the wartime peak. In 
spite of the fact that some firms are standing-off men, at 
least temporarily until new orders are in hand, a stight upward 
tendency has recently been observed in employment figures. 

En.} 


may recall that d 


uring the 


peacetime man-power would 


Wheels-up Landings 

ERTURBED Desigt Corresp 
Janna t vdvocates reimforced fuselage-bottoms for 
crash landing ‘better still,’ a retracting skid or emer 
lancti Prac sdeitional 
uggestions 
underside of the fuselages 
f fact, stiffened 
one light American twin- 
channel members riveted 
fuselage and h heen landed on 

the aucraft 
tbe very unpopular with his 


Draughtsman 


ndence, 


considerations of 
! latter 


two 


art iS a matter 


landings 
engined feederliner sturdy 


undercarriage 
imposed n the con 
vould be 


iys-retract 


reported as 
fuel’ when 
el jettison pipes proyecting visibly 


MAURICE fF. ALLWARD 
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an However, the danger of hail is a very rea at any rate | 
| Latitucte here the treezing-ieve 
despite what the report Dur ths 
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three aircraft have bee ged by ean tre | 
oe area, two of ther iously ; and in at , ilf-way down was adopted. The load | 
ndscreen was penetrated by hail in se ention t retracting undercarr 
the size of golf ball wing | Having seen the windscree: olossal, an e suggestion is inapple ible tc 
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ROAD, TYSELEY. BIRMINGHAM TEL 4COCKS GREEN The sales Ati ve orgur 
fiw Reynolds Light A J 
AND ALUMINIUM ALLOY INGOT, SLABS, ond The ubes 


ALUMINILM 


BILLETS, SHEET, STRIP, TUBES AND EXTRUSIONS TO ALL COMMERCIAL, A.D. AND LLOYDS SPECIFICATIONS 


Export enquiries should be addressed to T.1. (Export) 21-23 High Street, & ngharn Sales Offices & ham, $ Miunchester and Glascow 
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—His family fly 
there and back 


for single fare 


SPECIAL REDUCTIONS from 
London to Edinburgh, Glasgow, 
Belfast, Channel Isles. 

Ask at your Travel Agent, local 
BEA ofiice or at BEA, Dorland 
Hall, 14/20 Regent Street, London, 
S.W.1. Telephone : GERrard 9833 


for full details of the 


family travel plan 


‘Your family there and back for single fare’ 
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Royal Air Force and 
Naval Aviation News 
and Announcements 


hing and Queen at C.F.E. 
“THE 


br 


King and nex! 


Princess 


Queen 
Elizabet} 
Margaret. visited the Central 
Establishment at West Rayohan Nor 
tolk, last Monday Hav motored 
Ma jesties 


accom 
Princess 


bighter 


atk 


over from Sandringham 
noon 


ms 
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Reserve 
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the Class Reserve 
H to ts Gt a day 
rank. whereas service in the 
Class H Keserve. to which N.S.A. men 
are normally transferred, is unpaid. Men 
accepting the new engagements will not 
volved in total full-time and 
r service longer thar the five-and- 


rate 18 


according 


be 
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THE SEA HAWK ROOSTS 


Taking full advantage of its generous flap area, the 


Hawker Sea Hawk naval fighter is seen coming in for a touchdown during deck 


trials 


R.A.F. Re 
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4 util the end of that yea 
iprerme 
itis war Appointments 
mommand ot two homer stat 
Chief Intelligence 


Command and, in 1944 

with the Allied Fxpectit 
re orn in he 
asioned RNA 


A.Y-M. Pendre: 
Intelligencer) in A 
corte 
ol Air 
Ogilvie-orbes 
Moses where he 
since April, 1948. Former! 
he was Head of the R.A! 
n Belgium and Air Attaché 
Hle is joined Vhe 
from Cambridge niversit 
A. Care. I 
1) 
Assistant Commandant 
Staff College, Bracknell ‘ 
turned from German w here 
having taken the 1946 course 
Imperal Defence College, he ent « 
in 104 S.A.S.0. of No, 84 
B.A.F.O. After the disbandment 
Group in the following December POLICE PARADE: At a ceremony in Kensington Gardens on January léth, No. 137 
commanded the Tempest Wing at Guter Flight, No, 5 District, London, received the de Putron Trophy from Maj.-Gen. Tans, 
sioh until late in 1945, when he wa Governor of the Hague, here seen inspecting the Flight with Air Marshal Sir Leslie 
sppointed to command No, 2 Group on Hollinghurst. The Trophy is awarded annually to the R.A.F. Police unit gaining 
its reformation in BA.F.O, after : highest marks for efficiency, turnout and drill 
heen disbanded for 18 month 
During the war A. Celre Sine 
commanded the Tactical Light j Lipscombe, who succeeds Reunic ns 
Force in North Africa and Italy and + Director of Hygiene and Research ate , 
ifterwards S.A Balkan Air Fore Ministry REUNION dinner for No. tro 
He is 4t, and wa ommssioned tror ur attact to Ankara and 4 Squadron, R.A.l. (Bangalore-Singa 
Cranwell in roe8 ow are, respectively, G/é my pore), will be held on Saturday, March 
Until recently ts A ait I Bird: both officers tith, at the Chez Auguste Restaurant 
Cdre. G. ing ik of Air Commodore London. Tickets (128 6d) from 
Director of was Air Attaché in \igar 14) Sutton Common Road 
Sutton, Surrey 


(-roup \ 
orn Appointed 
at the Air Minist ‘ res hie from roger and Wash 
tor, who served with rwickshire rte ‘ has until 
Yeomanry and the 4 cently puty Director of Poli urd ar reunion and 
vorid war, bas been ith the BR I *s ir Ministry The new lanes Mawgan (Transport 
Equipment Branch since roz at Celre Bird ‘ Thane i « held in London on 
Medical Branch appointments anocu yin ew k, as deputy te Saturday 26th Phose “wishing 
are those of A. Care, J. Mact | ' ern eu Member of i i to attend the reunion should contact Mr 


ho becomes Deputy Directs wer i f ‘ t the Militars if \ on Rectory Gardens, Hornse 
ser’ ‘dre mim RAS 


FORTHCOMING EVENTS 


He rcopter Avsociation Pest Contre! and che Helcoprer March RAeS. (Weybridge) “Do Scientises Know Anything ’ 
by Dr. W. E. Ripper, F.R.E.5. by C. G. Grey. FM RAeS 
Section Lecture. “Further Problem< of Aireralt Graduates “Engineering Problems of Aircraf 
Stressing,” by H. Arevris, AFR Ae Design meeting with 1.E.E. and |.M graduates.) 
RAs ng Bomb,” by 2 RAeS “Design for Maintenance,” by R. G. Bishop 
Cc P. Beamont FRAeS 
Royal United Service ratt tor Army Uses r British incerplanetary Society Testing of Rocket Motors, 
eserves anus all orchester R.Ae.S. Graduates: “ Gas-turbine instailation by  C 
incerplanetary SOcety Effects ot B.Sc F.R.AeS 
R Ae §. (Brough) Rocket and tater. Planerary mse FR Aes. yy 
Flight’ by A Cleaver A Ae § 
“Producing a Prototype Aircraft by RAeSs Air Survey,’ by GIC. F.C. V. Laws. CB. CBE 
Wilkins, AFR Ae institute of Transport Annual Ornner 
Institute of Transport @rancker Memorial Lecture—A.V R Ae.S. Section Lecture Boundary Layer at High Speeds 
O. C. T. Bennere, C.8.. CBE, DS.0 by A. D, Young, M.A., F.R.Ae.S 
R.AeS. Section Lecture Prototype Testing byo ollege of Aeronautics Senior Common Room Society 
Dickinson, A.F.R.AeS Dinner 
institute of Navigqgon “ Air Traffic Control,” a symposium Helicopter Association Performance Testing of Heli 
of papers copters, by O'Hara, MA 
RAeS. (Belfast) Serength-c4osting of Aircraft by of Transport (Metropolitan Graduates): Post- 
Or B. Walker, Ph.D. FR Ae 5S war RAF Developments and their Effects on Civil Aviation.” 
R Ae S. Section Lecture Air-intaks Devien for by A Allum 
Aircraft.” by Or | Seddon. 2 R Ae S Graduates Undercarriage Design and Testing. 
R Ae.S. (Preston) Radar and the Aircraft which Use « by G Cranwe prad. R.AeS 
RAeS Testing Aero Engines and Power Plants.” by A. C 
* Propetier Turbine by A.C Clinton Lovesey, O.8.E., BSc. F.R.Ae 
British Interplanetary Society “Space Travel—Fact znd 
RAe Graduaces “ Probdlems of Hear Transfer,’ by W. Fretion by A. C. Clarke, BSc 
Shapey, Grad. Ae and Rivers, Grad R.Ae.S $ “ Flying-boat Design Problems,” by 
Helicopter Associatio Prench Melicoprer Development CE FR 
by Cot Garry Association of British Aero Clubs: Easter “Aerocade™ 
R Ae S (Preston) Lecturertes by Branch Member ‘ Bricish lnterplanecary Society (Manchester) Film Show 
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THE BRISTOL AEROPLANE 
COMPANY LIMITED 


have vacancies 
AT BOTH THEIR 
LONDON & BRISTOL DESIGN OFFICES 


for 


DETAIL DESIGNERS 
SENIOR DRAUGHTSMEN 
and 
INTERMEDIATE DRAUGHTSMEN 
with Aircraft! or general Light Engineering 
experience and preferably with Higher 
Nationa: Certificale or equal qualifications 
in engineering 


ALSO 
in their TECHNICAL OFFICE at Bristo! 
fol 
SECTION LEADERS 
yualihcanon ind @xperience in 


Design and Stress Anaiysis, 
controlling individua! projects. 


with 
Structure 
capable yt 


Applications for ali vacancies, stating age, qualifications 
previous experience, should be addresséd to :— 


THE STAFF AND LABOUR MANAGER, 


CHE BRISTOL AEROPLANE CO. LTD. (Aircraft Division) 
FILTON HOUSE, BRISTOL 


26 JANUARY 1950 


Robber Kust is not merely an 
exponsive guisance he a definite 
menace to safety mm industry. Un- 
supporting a girder or 
stanchion cen be eaten away by 
rut, fesulting m the eventual 
collapse of the entire structure 
Metal Spruying, however, can foil 
the machinations of Robber Rust 
by protecting the entire surface of 
the structure, including ali bolt 
heads and joints, before or after 
erection 

For further information on how 
to beat Robber Rust write to 
Metailisation Lid 


Contracting Metailisation Lid., Pear Tree Lane, Dudley, Wores. 
Metal Spraying Plants: Metallisation Litd., Barclays Bank Chrobs., 
Judley Wores. 


seen 


VACANCY FOR AN EXPERT 


When variations of O-0003 inch in the roughness o 
an aircraft finish may cause an appreciable increase of 
drag, there 1s clearly room for the expert touch in 
application Candidly, do you always make sure 
that those responsible for this job are really expert 
not merely in spraying, but im applying the particula: 
finish specified? 

Pant of Dockers Service to manufacturers 
consists of advice and imstruction to sprayers using 
Dockers’ Aircraft Finishes Specialist technicians 
will be sent anywhere for this purpose, at home or 
overseas, and at no extra cost. Or your sprayers can 
be given instruction at Ladywood 


Principals are invited to make full use of thes service 


Fully A.LD. and A.R.B. Approved, 


DOCKER BROTHERS 


LADYWOOD : BIRMINGHAM 16 


UNIVERSAL B A LL 
JOINTS 


Used by leading aircraft and 
engine manufacturers for re 
accessory 


more controls 
Consult us in 
Cata- 


e ques 


drives, 
the cengn stage 
logue or 


MOLLART 


PRECISION ENGINEERS 
Kingston By-Pass. Surbiton, Surrey 
Phone Elmbridge 
Grams Precision, Surbiton 


PATENTED 
WORM DRIVE 


CLIP 


takproof joints on Air 


and 


Adsolute 
Winer fines, are swiftly and 
easily made by using “Jubilee” Worm 
They stand up to any 

Write for details 

@woting reference 


Drive Chips 
pressure 


LROBINSO N& co. LTD. 
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Grevener tquipment + Pacented 
om the most unportant Countres 
the Werld. Sele Ayers: sod 
Patent 


fact that Graviner Fire Protection Equipment 1s 
installed in all British Military Aircraft now in construction — 


AUSTRALIA | Gray & 
bears eloquent testimony to the pre-eminence of the Graviner 
system. Research is a somewhat over-used word in indus- Toh: Ow teen.) 
try today, but within the Graviner organisation it is a very 
real thing . . research imo methods of preventing fires 
before they occur . research into methods of smotherinz Poul 

voi 
unavoidable crash fires. Thanks to thjs constant develop 
ment, new Graviner equipment is always available to meet Africa) Lid, P.O. Sem 2476 


Kenye (Tel: Maire 
the ever-changing requirements of military aviation. ua.) 


HOLLAND kchremer & Co 
24 at, The Hague. (Te! 
The Magee 116819.) 

Full techmeal information on Graviner Fire Protection Equipment INDIA and PAKISTAN. & 


wnll gladly be sent on request to the address below. 


279245.) 
ITALY : Greenham & Co. Led 
Via Rivoli, 2 Milan. Mitan 


NEW ZEALAND: Paul & 
Grey (NZ) Led. Palmerster 
North 


GRAVINER MANUFACTURING CO. LTD. holm. (Tel: 679940.) 

U.S.A.: Simmonds Acroces 
Poyie Mill Works, Colnbrook, Bucks Tel.: Colnbrook 48 49 sories inc. Tarryrewa, New York 


(Tel. Tarrytown 4.3600 


E. S. ASTON & CO. LTD. 


MACHINISTS OF PLASTICS 


for Instrument Panels. Cleats, Fairleads. Packings and 
Control Knobs, machined froin Laminated Plastic and 
Cast resin. 


E. S ASTON & CO. LTD. 5. SEBASTIAN STREET. LONDON. ECl CLErkenwell 2179 


——E. D. WYNN 


—-& COMPANY—— 


A.R.B. APPROVED STOCKISTS OF 
AIRCRAFT INSTRUMENTS AND 
ELECTRICAL ACCESSORIES 


MONTPELLIER DRIVE 
CHELTENHAM 


Telephone 3264 Grams Wyon, Cheltenham 


ak 
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| Send details ¢ 
| | N INDUSTRIES uo 
Stalfa Road, Jeyton,’ €.10 Tel. LEY 367800 
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CLASSIF ED ADVERTISEMENTS 


for Agetions Contracts, Patents, Lega: 


AIRCRAFT FOR SALE 


FLYING 
EQUIPMENT 


Portectiy New 


FLYING ts 
EABE nee our advertisement and small Al 

Strang. beautiful cape wat 
liming. COMPLE TE with ee | 

W E invite offers lor MANUFACTURERS 
~Oniy 60 since new. 6 months 
INNE GL OV A“? excellent condition 
together they make ‘A y Very good condition, of A ex- | 
warmert glove obtanable pired but can be renewed if required 

sheep AYLORCRAPT Pius Modei 12 months © of Licen.ee: for the British Empire) 


skin lined Ten Lee A, very fine aircraft 
ther Gauntlets, USTER J 4.--Pitted with stee:able tai whee! 


PERCIVAL Q6.—Very comfortable aireralt, seating 
pamenie's: compu A number of rebuilt and guaranceed 
ment, cruising speed 140 12 months C. of A types always 

HE YORKSHIRE ARROPL. ANE CLUB, Sherburn-in 

Kimet, Yorks. Tei. South Milford 378-9 a 
Spare lenses tinted K. DUNDAS, Ltd | Ale tivel halt 
Ex-R.AF. Mark VILL Sun Spectacles R 
if j lor the ov ul and reconditioning of 
LEATHER JACKETS 39. that ue an oven more the any of the unserviceable trainers now 
ypes eck, bits and pieces that go with them) to even mor 
Outer FLYING SUITS, Beond New, iE. Fur | People in more countries, mote competitively po 
Cellars, GUL Duffle Coats in or Came! | @Mciently and more comfortably, we have moved into 
hade from 5@-. WHITE nag. hie an imposing building with more offices, therefore, | 
~~ oe TOTE on their pads our new address of link trainers. 
la good qualicy Secsially cut for «mart i 
10, 
K DUNDAS 
SPECIAL QUOTATION Manuracturers | R 
AND FLYING CLUBS. VIATION Division, 29. Bury St., St. James's. Lon. | SPECIALIST TRAINING DEVICES FOR 
New Black of Ton All Leather FLYING BOOTS, ton, ALL PURPOSES 
lined throughout warm sheepskin, £6/4/-, Genuine telephone number -Whitehall 2648-9 
RAL! NE JACKETS, sheepskin or or fur lined 
American hite Lamheweoo! lined pace i, C. of A. ry low hours, 
FLYING brat case selection, (rom 108 I BICESTER ROAD 
| goods are sent POST FREE usTER Mark IV. complete tut dismantled, £60 } 
a ICK SERVICE SPECIAL TERMS TO FLYING AYLESBURY 

LUBS—SECRETARIES WRITE FOR PAR NSON X, low hours and permit to fy; £125 Tet, 9722/3 

ICULARS NOW 
R 1148 2 smplet 
Send io stamps for NEW CATALOGUE 
TRADE SUPPLIED. 4 ew 1196 radio. 12v, complete; &£15.—7, Poplar Grove 
Stockton-on- bees Tel. Middlesbrough 5921. [4547 


D. EW i S Aa ex tut fully modified 
w clear on O37 { 
L | : ENCINEERING 


Leather Clothing Manufact | OVE executive model in sew condition cam be im- 

for urers apected and demonstrated any time, best offer 

secures. - Box 1642 0579 

124 GT. PORTLAND &T., LONDON, W.1 DERCIVAL Procter V, as new, with C. of A., choice of 
2, one with very low engine hours. trom £600 

Trade Engutries Invited | Pull details Box 1530 4390 

Ta, Marcum 4314 Tele Aviokit, Wesdo, London ..Pairchild Argus. long-term C. of A., re- 

£ 375 upholstered and sound-proofed, a magnif- 
ent 4-seat seroplane.—-Box OS72 {056 


AIRCRAFT SPRING WASHERS | EROVAN Mk. IV..-Low engine and airframe hours, 

fully modified, as new condition, 9 . MPORTANT VIDE 
ramp, 12 months’ Certificate of Airworthiness. 

invited or would consider suggestions tor hire . 

MAGISTER—This is smart fully equipped This unique 
and spatted aeroplane; enquiries and offers invi- Opportunities” = 


\, ted, Certificate of Airworthiness to July 1950 Courses of technical instruction including 


MOTH.Now nearing completion of complete eering, Aeronautical De- 
strip and overhaul, fabric surfaces re-covered, this i Engines, hic Navieation Aircraft 
CROSS MFG. CO. (1998), LTO Tiger will be as new and supplied with 12 months’ weve Licences 
Certificate of Airworthiness. Derby Aviation, Lid.. Derby 
TE are imetructed to ofe: for wmmediate sale on R and 
behalf of His Highness the Maharaja of Baroda WE GUARANTEE 


LEARN FLY hie luxurious Dakota long-range aircraft 
| wo PASs_NO FEE” 
SOUTH COAST “seats. upholstered and soundproof by Rumbold A copy of this enlightening guide to weili- 


iong-term C. of A.. radio VHF TR 1143 and 1154 paid posts will be sent on request-—PREE 


FLYING CLUB | BRITISH INSTITUTE OF 
| NSON Mark I freighter early delivery with 12 ENGINEERING TECHNOLOGY 


monmbs' C. of A.; iy mxdified with | urs | hakes: 
| both aircraft and engine, radio, payload | 
thers avallable London, W.! 


SPLIT BUSHES COMPONENTS 


to the specific 
requirements of 
Ministry Requirements our customers. the bar in ali metals. 


few Pool Lane, 
Phones: (4tinet) BROadwell $757. 


Makers o al! types o 
repetition products from 


Bar Repetition Products 
made specially ‘to Air 


Tenders, 4 - pat ‘ine, - per parerrase. we for the convenience 
words 1, of yostage and forwarding replies. Press day, FIRST POST THURSDAY, or one dar 
for Reuittancen payable to Fight Publishing Company, Dorset Reuse, Stamtort 
| 
| 
i 
- | | 
I, 
I) | 
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AIRCRAFT FOR SALE 
W 
QBACKLETON, 175, Piccadilly, London. W.1 
S biggest ai craf! dealers. offer 
£RO5 Mites Musetger. beautiful machine 
newly overisaubed for C. of A.. compete 
tp ove om engine 
Major Itt 


been 


built } 


fez 
spectal offer: this plane 
superative condition and be 
sold at this sacrificial) price owing to Une sudden death 
the joint owner, new C. of A. by the makers. airframe 
heurs since pew ender 2. Atted with 2 new eng oe 
with omiy 85 hours each since new, serviced and hangared 
by the makers at Reading since Hew, equipment ine .1ce 
VHF. radio, full Sperry blind fying pane 
metal propeller landing and aavigation lights. 
altimeter. Reid & Sigrist tarnvenk ind 
ator, af | 
£495 Auster Autocrat with C. of A. until Ma 
1950: this & at donation for the | 
pane is upholstered in red leather and carries a long 
ange tans end glider-towing hook i 
Airspeed C nsul, fully furnished, 5-pas- | 
£1 300 


seats. low hours, STR 16-17 


July 

£1322 Dousias Dakota. current C. of A. Pratt 

& Whitney 1530-92 engines fully modified to date 
and with fall equipment: a 21 -pussenger de luxe conver 
ston sold by us for £19,250 immediately after overheul 
and conversion by Scottish Aviation, Lid now available 
at this remarkable reducti 
also our advertisement under Aircraft Wanted 


. 8. SHACKLETON, Ltd., 175, Picendilly, London 
wi Tel. Regent 2448-9. Oversens 
ondon 


AIRCRAFT WANTED 
. 8. SHACKLETON, Ltd., 175. Piccadilly, London 


wi. 
YUROPE'’S bigest dealers in used sircrmft, are 
always in need of new or used civil aeroplanes of 
all types for . We will either buy your machine 
tor cash, sell tt for you on a modest commiss.on basis, or 
take Kt in part for another seroplane, we offe: 


wnrivalled serv 

Wwe 5 "SHACKLETON LAd., 175. Piocadilly 

ACCESSORIES AND ENGINES 
No, 3 A.M. fire extinguishers with A.R.B. re 
lease always available from stock National Fire | 
Protection Co House, Station Rd., Leather - 
head (2208), Works: Feltham and Hanworth (0590 
ARGE sweks for disposal of DM. Queen 
4 and Is, Cheetah IX and X Gipuy Majors, Lycom- 

ings, Cirrus, ete.; hours varying from mii tince new 
Engines Lid. Croydon Airpor Tel. Croydon 
StSi {0576 
EREY pistols! Air navigation regs. (Section V. Para 
22b) require all aircraft to carry a Verey pistol 
we can offer genuine Air Ministry pistols, £5,10 pox 
paid; flares available ex stock. 34/6 dowen. carriage 
paid. Staravia, Blactbushe Airport. Camberley, Surrey 
{0S87 


IRC BPARES: Cable (electrical and control); 

dopes; fabric; instruments Airframe, en- 

gine spares for Anson, Fairchilé, Hornet 
Moth Tiger Moth, Moth Minor Proctor, Q.6, Auster 

wide range of A.GS. spares material new and re- 
r requirements, Keenest prices 

Western Airways, Airport, Weston-Super-Mare 2700. 


AIR CHARTER 
| of Southampton Airport, charter fleet 
always available. Tel. ©7668 4578 
ROOKLANDS AVIATION Lid. -Preetors and 
Rapiies available for air t Brooklands 
Aerodrome, Weybridge (Tel, By feet ywell Aero 
drome, Northampton (Tel, Moulten 2155! eham i 
Airport. Sussex (Tel. Shoreham 2364) yee 
AIRCRAFT FOR HIRE 

HOMAS BARCLAY, Lid... offer Anson, Consul, Rapide 

aircraft for hire om contract. at £3 per hour 


177, Sloane St.. 5.W.1 Tel. 6171 Sloane 425 
AIRCHAFT SERVICING 

able at Portamouth Airport 
Airport Manager, Portem 


WOHTWAYS tor ©. of A 
competitive prices. So 
East eigh #7660 

} HOOKLANDS AVIATION. 
drome, Weybridge of 

tiom, and conversions I 

and C. of : 
alt. Brookland Ltd., Civil Repair Ser 

viee, Sywell orthampton Tel Moulton 

5281 

ACENCIES 

GENTLEMAN irom South America on business trip 

to England is looking for representations of aero- 

planes and aviation equipment for Chile Uruguay and 
Rad 


Argentine..Write J Malar Chevening 
London, N W 4657 
CARAVANS 
Adj). could your Lving~< alowacce 

once —f you had somewhere iive--and you caa 
hate & caravan immediately from F O.C. Caravan Centre 
Make « selection from the 40 mew and littie-wed cara 
vans on view Hire-purchas facilities ava lenin ane we 
can tow the selected carevan to your site 
your next $4 and let us discuss the idea We have xed 


up many R.A.P. types who say hire 


deteits giad y 


London, NW2 Gladstone 


FLIGHT 


. the fiem with widest powible 
experience in buying ard operuting 
every type of aircraft both at home 
and overseas. The company is not 
the exclusive agent for any onc 
manufacturer — which policy en 
ables it to offer unbiased advice 
on the best aircraft for specific 
purposes. What organisation 
therefore, is better qualified 
to help you, whether on sale 
or purchase of any aircraft 
or used 


AIRW 


AIRWORK LIMITED 
iS, CHESTERFIELD STREET, LONDON. WA 
Tel. Grosvenor 4841 eave 


sem om receipt 
CARAVAN CENTRE. 200 


THE DE HAVILLAND 
AIRCRAFT COMPANY LIMITED 


have the following vacancies in ther: 


HATFIELD & LONDON 
DESIGN OFFICES 


HATFIELD :- 


SENIOR DESIGNERS wich experience 
in controtiing the design of Aircraft major 
components 


SENIOR STRESSMEN with 
of five years’ experience in stress analyos of 
Aircraft Structures 
DETAIL DESIGNERS and 
INTERMEDIATE 
DRAUGHTSMEN 
Assistance will be given to obtein lecal living 
ac Commadation 


LONDON :- 
(Regent Street) 
SENIOR and INTERMEDIATE 
DRAUGHTSMEN with Airceate exper 
ence preferred Consideration will be given to 
applicants experienced in light mechanical 
eng neering 
Applications bor HATFIELD or 
LONDON cacancias should state experi 
ence, age and salary required and be addressed 
to 
The Chief Draughtsman, 
The de Havilland Aircraft Co., Ltd., 


Hatfield, Herts. 


ey offtem ex-editer 


CARAVANS 
4 CARAVAN veere 


cars, with one of UK 


ar Lite see this superd 
we Living Ven at the 
the Pathfinder Carevan Co 


Ltd, Tedtorn St. Ma Exete CDAA Meme: 


mow 
om Huddersfield Tei 4414 


CELLULOSE 
LULORE ay end giedes, «) athetics 
et id. Goods despatched same dav 
Leonard Brooks, Harcid Wood. In 
frebourne 2560 


| 


FR PLYING CLUB. Redhill Aerodrome Surre 
tu act tom Nutfeld Ridge 2345-8254 
I ESSEX AERO CLUB. Broxbourne 
Grome, Naaeing. Kasex, train from Liverpool 
or Green Line Houte 715 & Bioadrasting House 
lesson, hall an how schon 
and 24221 
REVET FLYING CLUB. Fully heensed residentis! 
lubhouse, excellent food Membership naw exr eed. 


10,000, meet the flying types at the Brevet 
ship pa Secretary. Coeeterfield Bt. Mart 
wi Gro, 1553 


EARN to fiy for £24. instructors’ Leences and inst 
4 mem fiving £3 an hour, night fyine 
hour, residence weekly, approved MCA priva 
Pilot's licetce course -.Wiltahire Behool of Flying 
Thruston Acrodrome. Andover, Hants 

I ENHAM AERO CLOB.-Pully 
food Sesuliful peol, 4 nutes 
from Marylebone Station. flying rates from £2 15 dus 
solo, per hour, average dual to solo 6 hire. 
Piper Cub Ausiors. Magisters. Taylor Cub 55 pe 
wit hire and charte Tei. Genta 

2361 

CONSULTANTS 

House, 109. Jermyn Londen, Tet 

Whi 

HOTELS AND ACCOMMODATION 

OAK HOTEL Kesti an- Der ent ate 
heart of English Lake District, offers restful het 
day Ww Air Force personne!, fivet-class 


at ressomable chargers 
INSURANCE 
types of aircraft insurance and personal accident 
Apply J Amey, Mesard 


| Momatr Co. Perey Mouse, High ied 
Tottenham 

‘ MISCELLANEOUS 
"REACH your bor fy the Atriiner. aie super fying 


off limbs rulees. 
ples 74 tae 
RTHUR WHITWORTH » Bu 

and RN. offers niforins gurchased, large 
RAP wit for sale, new and 


reconditioned --Pishers Service Outfitters, 66-48%. Wel 


| 


ington St. Woolwich. Tel. Woolwich 1055 

PACKING AND SHIPPING 

|R x J. PARK, 1453/9. Penehure 
Tei 


Mansion House ial 
tippers to the aft imd@ustr 
PATENTS 
Notes herety given that Bendix Aviation Oorpora 
mM seeks leave to amend the Complete Apecifica 


ons and drawings of the Letters Patent No. 689 170 tur 


| am invention entitind Air Speed and Mileage Indicator 


Particulars of the proposed amendments were set forth 
in the Official Journal (Patents), Ne $180 dated Janus) 
25th. 1950 

NY persen may give Notice of Opposition w the 
é amendment by leaving Patents Form No ™ at the 
Patent Office, 2%. Southampton Buildings Londen 
om or betore 25th February, 19% 
J L. BLAKE, Comptrotier-General 


Tynes 

SHARMANS TYHE SERVICE Cusianteed deep tieed 
reme@uitic, Pirestome or Goodyear ter 


(4562 


54/6; 600-20. 
or ‘phone for ¢ ms om all other 
fret paseenaer train 26 per trre extre 


Lanara Ra Vale We Cuonninghsa 


H 
4 
paper living. in san 
you. Your vans are gach better and there ore 
more te cheow fram Your hire punches terme 
Omer, too. and we d have @ot a free wan fer cur leaky j 
if ne wet write for helpful advice, articles ana A | 
4 | Orochere: to Head A. Jenkins Bath Ra | 
Tight on Main A.4. Tapiow Statwn 4 mine walk 4 
a jamtoTom inelwding Guminy Tel. Sloane #155 i 
behing Alrwa Nou se fuctingham Palace Rd 
Stetion 4 mins. wak ary 4 
South West Distrim stores | 
Velues' [mediate early delivery Ail 
All yur Beautifully furnished | 
q | Berkeley Oourier. 1 £48 Raven ¢ aae art | 
7 ine teat arers, Sireamiite Sprite. 4-bert £199. Reaver 
* Mignon, £240. 14 Rave “a 
| 
| 
i 
W | 
4 
ai 
| 
| 
| 
| 
| 
ae 
| 
\ j 
| 
J ‘ 0-19 
7 4.75/5.00-18, 49 
| $.26/5.50-18, 54/9 S-18, 7.00-18, 
4.917, 41/3; 4.79/5.03-17 5.26 
} 16, 4% $.25-16, 47 5-16, SOG: 5.75-16. 
600-16. 38 Bpecial Jee vrs, 7 6. 25/650 
: 16, 7.00 2/6 | 
25 ; 
please write 
2234 Open Shartne ts £ 


Time ne ms 
checking and costing time 
cash sale. exceptional cyndition 


STARR time 
‘all for 
Bow 

IME recorders, service rental. - Tel 
Resor de: & Matntensnace 
Boreven Migh 


A* SERVICE TRAINING 


Mop. 22). Time 
157-158 


a fying, pavigetion, adic sm? engimerring 
Ha 
RESTER FLYING CLIB 
PYERS tali 
ase Oving Tiger Avater 
: per how end dual £3 per hoar 
Tel Bhaebeli Mull 
RORKRAFI eviemotiie § epginesting 
technical training for entry 
from Bursar. College of Aiptomopile 
Engineering. Sydney Chet 
4 heoiding 
Dakotas, Yorke and | 


per 
and Magiste: air 
one hour 


{o019 
Lia are now 
on Sk ymasters 


mar 


en 


versity 


Coliege 


adie 
British 
Rd Lomdéon 


certificate 
179 Claphar 
PLYING SCHOOL OF CAMBRIDOR 
GA Approved courses (30 hours) for the 
t's lieence on Tiger Moth or Auster atreraft 
at £3 per hoor, fying training for the Commercial Pilot's 
endorsement, aireralt aise aveil- 
serial photography end air charter, no entrance 
The Airport, Cambridge 1 


lheence 

for 

foes ‘ 

M29 

Youths, 15 od for geod 
is as tadio officers 

25% 

ance, boarding 


sob Training Co 
Londen, W 


comm 


SCHOOL 
subscription 

urse for Private Pilot's 
and Proctor aircraft; solo 
Austers and 

nier rates 

dual per hour 
varses for operator's 
fying training Ww 
ant and residential 


Phone 


sate &3 oe 
per? 

vor endor vement 
sha re 


agement 


EQUIRED tmmediately « 
storeheeper for Reserve | 
RAF stores pr 

| 
Dencaster 


tant aeroneut 
ying ancillary equip 
scoording and previogs | 
sppreximately £750 applications in 
and tth details chooling, teehmical 
and previews posltions responsi biltty 
te Bex AC 


manufa 


ENK stresenen required must be experienced and 
academic qualifications 
may and superenousation 
onsidered —Apply to Chief Designer 


Utd Kingston 


Hawker 


FLIGHT 


SITUATIONS VACANT 
COLLZOR OF AERONAUTICS 


VACANCY exists lor » senior lecturer im the Dejart- 

ment Aircraft he wh 

to i at least two of the following sbjects 

per RMANCE estimation of gas turbines and piston 
be 

G a spphed 


heat and the apglicatim to 
will alee be required to teke part im leberatory ex- 
pate 
PPLic TANTS should heave an 
and preferabtty 
of aere-engine research atid 


and experience 
if the success 
te two offe 


ording 

ant 

PLICATIONS. 
eaperieme ana 
strar, The ot Cranfirid Bi et 
Bucks, tther informatim may 
obtained 


BROTHERS & HARLAND. Lid 

Ireland 


AVE 


qualife 
PBA 


Reg 


vacate ies im thelr decgn office in 


Ri ENCED aircraft esemen sen 
th e&periefice en mete) 
ED raf draughtamen 
draught 
@esign experience and be 


n England will 


TED appl ants 
nyeniens 


lewed either in London or to 


housime «a 
removal 


available and 
supplied a he tim 


ion 
will be 
{ intery 
ATIONS giving jetaile of experience 
ete.. and salary expected, should be 
addressed hers & Harland. Limited. 17 
Chrosvener Londen, {0562 
ANDLEY PAQOK, Lid.. have vacancies for technical 
staff im the lowing capacities 
ERODYNAMICISTS with iat or and class Hons 
Degree and preferah!) ith Minimum of years 
experience 
PRESSMEN with ist or 2nd 
Higher Netional Certitcate 
subjetts and 
xperien 
ENION Design Draughtamen preferably with aly 
raft experience, consideration wil] be given to appli 
eants with experience cht structural or mechanica! 
or Higher National 
previous mxpertence, con 
workshop experience in 


Lass 
with 
MUM 


Hons. Degree or 
endorsements in 
ot 3 years’ pre 


jan 
with 
wit 


ATIONS stating age, qualifications 

experience to Statt Officer 

Cricklewood, Lemdon, N.W 2 

EC required, strength of 
structures, and applied heat 

Cemral London Box 


and de 
Handley Page 
44% 
materials, theary 
degree standard 

per 
RK, Lid.. Bave 
tor etnploy ment 

xP Rit nC ED 


post 
vacancies tov the 

mn South West 
nstructors with Bi category 


geod experience or 
Ltd. Sut 

» be marked 
4520 

4 i expe ot 


A o 
elopers 


NIOR 


Methods Eng quire 
methods 
mobile of com ita 
Personne! Manage 
Lid Browshton Chester 

Ts DF HAVILLAND ALRCRAPT Cx 
Broughton Chester, require Aireraft Laspeets rs for 
oOmpenents assembiy line and Amal inspection 
14522 


T hee 


etal 


y ANCIES —-Pour Senior Draughtsimen must have 
bad design experience, wirframes aad equipment 
Apply writing Desianer Melliwelt Walsall 
Airport 14% 


The 
British Air Line Pilots’ 


SUITE 6 9-10 MARBLE ARCH wt 
357 


Tel AMBassador | 


Membership open to all Commercial and 

Service Plots. For full details as to objects 

and particulars ef Membership please write 
to secretary 


required | 


turbines ond ram 


JANUARY 1956 


SITUATIONS VACANT 
| V ARMSTRONGS, Lid.. Weybridge Works, 
heave vacencies for the following tech- 
staff 
RAUGHTSMAN senior and junior with 
experence for of streraft 
and life assurance 
ot severa) 
work. pension and lle assurance scheme 
© female empleyees of 25 years of age and over 
liffemen. with perience on aircraft work, 
pension and life aisuranee scheme applies 
Employment Manager Weybridge Wo 


rks. 
0565 
I ANDLEY PAGE. Led. have vacencies fer se 
umer technical assistants of Higher Nets 
Mech » standard for mechamical and 


femmale> years experience on 


and 
al Cer- 
tifteate stroctured 


4 PRIACANTS for 
a 


wore 

semiur posts should preferably have 

minimum of S years experience in the testing of 

febrieated structures 

CNIOR cantidates must not jess (han coe year’s 
similar work, whilst one vacaney 

) have xperience on strain gauge work. 

fer exceptional opportunities and good 

mope for advencenyat to keen men with ative 

technical quaiificatwnms and 

t Stat Officer Handley 

Lendon, N.W 2 4549 

af Pilets requi red tor 


arge 


Reserve 
those 


vine 


+ Reserve 
work of high-speed 
work. pension and 
Apply Empioyment Manager 
mes, Lid Weybridge 
C= i alvreraft engineer to take charge 
Mete ov tui and repai sriment 

full partic eave of cases and expertence to 
tion, Ltd.. Derby Air Deri 
4 PPLICATIONS 
slressmen 


equired far 
design and wind tunnel 
scheme 


4 ERODYN AMIC 
4 af 


| life 
Vickers-Armatr 


are invited from design draughtiamen 
technica! assistants with oor- 
Gesiagn amd performance experience for work on 

both reciprocating and yas turbine aero engines 
PPLICATIONS should state full particulars of ex- 
perience and qualifications and should be addressed 
The Dg Manuger. The de Havilland Freine 
Le Stoneyrove. Edgware. Middx {097 


O97 
AN experienced 


als 


automonile 
Natio 

Personnel 

V INISTRY of Suppty 
grade semor scietitific 
Eetablishment. Parnbdo 
ection engaged on 
parachute and 
YANDIDATES 


invites applications for 
officer at Royal Aircraft 
ugh. Hants, to take charge of 
esearch and development work on 
allied probiema 

must be at least 26, have good honours 

degree in physics or mechanical science have 

wund Knowledge 

SALARY within 
women) Post 
benefits 


Londin. 


pest in 


and 


(men 
unestailished but ca 


£545-£760 
les F S.8.0. 

ATION 
Reg 


abt 
(kK 
ASSO 


orms 
ister 


oOting 


imabie from Technical 
York House. Kingsw 
me date Ma 


amd European charter work, to be 
Lincolnshire A permmnent appointr 

reliabte pilot with imitiative 
espects of promotion 
SNDORSEMENTS required Auster 


and f 
Me 
en suitable 


standard required 
interview to 


app 
ore each 
PPL ICATION for 


DING 


L* EADING 


AIRWAYS. Spalding, Lincolnshire 
4535 
Indian atrlis arwentiy seeks services two 
with B hteence endorsed Dakota and 
ymaster also, flying hours minimum 3,000 
in duplicate. with particulars of 
ms and experience, to Box 1857 {4652 
ADI on hanic for employment a: Boving- 
rpor i full knowledge 
1196, 1148. rad 
licence holder preferred.—Full par 
Officer, Pietd Atreraft Services 


a 


follow ing 
pase and Gee 
rsomne 
~! NIOR mechar H t assistant of degree or equiva- 
, jent standard for development of mechanical systems 
om large atreref!. previows similar expertence in the air- 
raft industry is desirable; replies should quote age 
and full details of previows experience, together with 
om indication of probeble housing requifements.—Bex 
1459 (4551 
PPLICATIONS are invited from senior and inter- 

mediate dessgn draughtamen, experience of 
engine design desirable, but mot essential, please write 
‘tating age. and giving details of previous experience 
n chronological order, to Personnel Officer. The 
je Havilland Fogine Co Stag Lane, Edgware 
lesex roaag 


amar 


: 
j 
AM 2 
T 
Pa i} 
‘ 
a Traming, Lid Surre 
OF NAVIGATION Wor: | en ly 
uthampton; Gight nevigators course £16 | 
for fine months tuition, pilot licences €7-£15 tor sia | nd junio 
months cultiom, Link imetruction. all approach spstems | aft 
10 per or for tem how usta | ] an 
hall of residence 557 | rad hav 
MENT rating, Scout Airlines’ Instrument | epable of 
Trainir Bec tier fliers comprehensive tuition and 
practice new Instrument Ratina, and also for | be inte 
Licence: twin-engined « aft and Link Trainers | the 
squipped with every form of radio aid, including | 
SRA Redic Compass, Radio Kenge, et 
£12 per hour, ineleding Link Trainer, for min 
mum of (0 hours’ Qying, Link Trainer with mo fy 
ne hour, seperste uree Zana Appt 
wottiak A ne xk Airport, A e Tei 
WIRELESS | Postal course for PMG 
Certificate tor Civil Alreraft short course of in 
Penywern Rd.. Ks Tei. Piax 1539 
man 8721). Ker 2 t for 
Rochford 56204 —No en ent will 
M A. approved for §0-how 
“nce, Auster Tiger Mott 
Proctor with Moaqu or similar type 
for night Sying RITE aiving full particuia ant im 
Link Trainer m Lane, Langley, Buck 
ence and ifs Fly 
Commercial lee 
SITUATIONS VACANT 
acen extiteted to persone o 
emplognants excepted from (he provisions of the Con 
trol of Ord 
R R 
( 4 yim: Sehool; expert. | 
ave ewmential Apply 
Th tid. No RFS. | 
Fite asas | 
A 
Association 
ae 
fj 
{ 
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HE PALEY AVIATION Co 
requires several Stress 
with variety of iniricete @ructural proviems on 
and rotary wimg airernft; 
less experienced 


SITUATIONS VACANT | 
isc, M 
Analysts cageSie of deaung 


few 
Peronnel Manager 


I RAUORTEMAN required for alrerat dinghy Gevel- 
€ and projects 


and aif 
factory 


apprentices. p 
for work mainly on 


ditch, Wores 


first-class qualifications desirous af working 
pew project of most Meresting Kind. excelient prospects 


rait 
te Box 


ators 
required 


SENIOR dea gners mquired 
equivalent 
high-pressure poeumat 

of simdar work & be 
teresting prujects wort and amenatie 
to Managing Director, 


ft. experiener 


fixed 

there are also for 
Apply © writim to 


knowledge of proofed 
installations desiradie bel mt 
wm the cuter Lendoo 
fell details of experience 
1708 as! 


wit 


High 


Nestiona) end | 
pract! 


al qualification, 
bar | 


ond:tions -Appiy 
Hymatt& Engineering Co. Ret freighter aircraft 
£10,250, ex works 


invited trom senmwr 


Fully overhavied as 2! or 
ex 


PLIGHT 


For Early Delivery 


DAKOTA AIRCRAFT 


38 of 
stock «from 


GEMINI AIRCRAFT 


et advancement for candidates with experience anc 
Mating experience, qymiificetions 2 can be supplied ex stock beth with very 
and salary wired. to Chiet Tecknician, Gloster Air low 
craft Co.. Witcomoe, Glos {0840 ours and full 12 months’ C. of A.. radio, 
exe. Goth these machines ore io first class 
Vv. ROE & Co, Lid. have vacancies for senor condition 
and jenior draughtamen im their design office. | 
preferably ‘with aircraft or shipoullding expettence; staft | 
superannuation scheme and 5-day wees. App. cations, PROCTOR AIRCRAFT 
with tull particulars of experience, 
ete. ould be made to the Ladour 4 available with low 
Greengate, Middleton, Manchester (9540 j 


EQUIPMENT, Ltd 

Arle Court, Cheltenham, hav 
ng Office for experienced Draughtemen (De- | 
sign and Mechanical) 


nee 
their Dra 


excellent 


ment 


N opportanity occurs in a rapidly ex 
designing hydraulic 


and the company 
Write to Personne! 


Aireraft Hydraulic Engi 


and Stresemen. the working com- | 
ditions, environment and pr« ts of advancement are 
good salary rates.~ New Mark V. Airframes 
Manager for leaflet about empior~ | reconditioned engines 
| from 6452. 
nding compen, 
and electrical components for 
the work will entail the | 


young Welghts Engineer. 
control and bullding-up of a new depart 
eiglit 
had at least 3-5 pene 


all aepects 


Collinson, Chief 


tenham Road East 


PROPELLER destiner required imme- 
@iately by prop 


metude superior 


fixed pitch propellers 
main ati teil 


opter 


of qualification,. 


ham, Bucks 


an, British Messier Crel- | 
‘Glow ester 14 | 
er manufacturers, «xp cence must 
deiien qualifications for var able 


experience 
Hordéern-Richmond, Lid. 


applicants should have 
Write te an 


10 deal with | 
ontrel,; 


all types of fan) and 
yor 
Applicat om) (received 
by letter 
and 
Hy duligham 


Works 


phone 


Cables: Fieldair 


range tanks from compiece with |] mench: 
C. ef A. One Mark V. Demonstrator with only 
hours total flying and im superb condicion 


with completely 
Mark ts available 


PRATT & WHITNEY SERIES 1830-92 
ENGINES. 


Available ex sock at Competitivy prices fully 
overhauled and released. Also Dakota propeliess 


FIELD AIRCRAFT SERVICES LTD. 
Croydon Airport, Surrey 


Croydon 7777 
Creyvdon 


i SITUATIONS VACANT 

im ond tool dreughioman required 
manutectaring sheet metal components 
ting. stating eer, experience te 


aoe amd prefers than @ 
Naliotal Ce write elite age que 
>The Manage A. Vv. & 
Oe, Lad mie Middleton Manchester 
I ANTHAY PAGE (READING). Lid. have 
im their design ter junior and mite 


areurhtamen # 14h 
oegree 
semente if 
offe: eacelient 


aircrall experience ao required are 
National ate 

sublecta pow 

oppertunities fer adveneement fo 


w ike 


right men Plane aend full detasis te the Personne: 
Handley Page (Reading). Lid.. Thy Aeradrome 
Woodie, Reading 


fed precision engineer 
England 


eng: Beer 

mg company 18 Nerth- Wiest 
and expand 
haree of evtabliahed p anniny 


th 


oe ing offices and 
ears, eng. degree 
energe man who must heave first 
ver te sary £90) pe 


«rite confidence 
to The Managing Director 


SATURATIONS WANTED 


aireraft and genera! good administreter 
Bea 1786 


eaperietced 


requires 


HALTON apprentice. Sgt. FIL 12 years experi 
4 finishes April, keen and adapt 
able weeks progressive emp oyment —Box 1788 ai 
ps: tramepert pilots licence, Sight 
enter, instrument rating. 5.000 hrs, singles. tw 
aed fours, kag and shert range requires employment 
home overseas Boa 1838 


IRCRAPT engincer, AR Ae padiic achool, bi 


| able February. requires progressive job in any branch 
| of the indutry, or oper Bea 1767 
r Geild have fully qualified livensed pilots. nar 


gators and imulructers aveiigb 


2 ter employment ai 


short notice, members experienced in aviation © hx 
are suitable for administrative appointment 
derry House, 19, Park Lane, W 1 (Gros. 1212 OM 
M.A., Cantab, married, 7 lead 
4 (ng aircraft manufacturers, sccustom presen 
firm at technical and oth committee meetings 
French, seeks position with proaperta. nel 
aireraftt, preferabiy or tO 


assistant 


available seat month. (4544 


PLAYER'S 


NAVY CUT CIGARETTES 


Whatever the pleasure « 


MEDIUM MILD 
wee 


The Dawe Frequency Mecer and Photo-filectric Pick-up provides 
means of accurately measuring rotations! speed without 


any 


toad on the mechanism onder test 


The metrument 


particularly suitable for mesturing varying and vitra-high speeds 


Range 


+ p.m 


‘ustraton shows instrument masuring speed ef electra motor 


UKBRIOGE ROAD, HANWELL LONDON, 


INSTRUMENTS LTD 


tALing 62)» 


Viet ELECTRONICS CENTRE—our new London Showroome—ar 83 Piccadilly, W 


Boa 
A ¥. ROR & Co, Lid —A 
for a young Man with the to 
charge of the Pight end 
Calibre at Woodtwd Aeratrome Cheshire 
tabs ave 
a 
| 
q 
uired, to 
Hadden- 
(4537 
| 
| 1 
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Tet. CRO. 5151/3 CRO. 7744 Ext. 69 
tance svocks or OF HAVILLAND GIPSY MAJORS, QUEENS 11's, and \'.—ARMSTRCNG SIDDELEY CHEETAN and X's. 
Ath ENGINES HAVE BEEN SERVICED AND ARE READY FOR MMEDIATE INSTALLATION 


ENGINE HOURS VARY FROM WIL SINCE walint~ NEW OR COM*LETE OVERHAU QUANTITIES OF SPARES ALWAYS AVAILABLE 
AY WE QUOTE FOR YOUR REQUIREMENTS 


VERY HIGHLY COMPETITIVE FPRICES QUOTED 


F, G. MILES LIMITED 


REPAIR SERVICE AND 
MAINTENANCE ENGINEERS 


the 
RADIO ENGINEERS 


INSTITUTES, internationall 
RADIO and the verious branches of electronics, have tye a 
SPECIAL POSTAL COURSE for AIRCRAFT RADIO EN- 
GINEERS. The syllabus covers the requirements of the Ministry 
ot Civil Aviation and has been adopted by some of the Largest Air 
Radio Operating end Maimecnance Comparues. 


known lor thelr courses in 


Consultants on all aviation 
matters 

Design and test of aircratt 

and aircraft components. 


Details of thes and other courses are contained | 
« FREB BOOKLET otamable from Dept 120. 
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powered by 4 Armstrong Siddeley “MAMBA” Prop Turbines 
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forty-years” contribution 


to Britain's 


air power... 


The forty-year history of The Bristol Aeroplane Company 
Limited is bright with military achievement. The gradual 
evolution from the piano-wire-fabric Boxkite to the all-metal 
twin-engined Brigand covered a momentous period during 
which many “Bristol” military aircraft earned lasting 
fame. Ahead lie more research and experiment, advanced 
methods of propulsion; new forms of military construction .. . 
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